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THE COLUMBIA BICYCLE. | hours, including stoppages. Actual riding time, 101 |to Newton, over 7 miles, in 38 minutes. October 19, 1878, 
|hours. August, 1878, H. E. Parkhurst rode from Clinton|G. R. Agassiz, on the Chestnut Hill road, traveled one 
Tue bicycle furor which pervaded this country and Europe | to Boston, 44 miles, in 5!; hours, without a stop, making | mile in 3 minutes 2144 seconds, winning the Boston Bicycle 
a few years ago has subsided into a solid interest in this means | the distance from South Framingham to Boston, 2014 miles, | Club Gold Medal. E. Costen and F. Smythe, September 2, 
of locomotion, which is much more noticeable in England! in 2 hours. Has also ridden from Boston to Natick and | 1876, on a turnpike road, made 205 miles in 22 hours. 
than in this country, although the bicycle We give a record of some professional and 
js now very popular here, and is daily be- amateur bicycle runs made in England: 
coming more so. It has arrived at great per- Quickest professional times—October 2, 
fection, and is constructed more scientifically 1876, J. Keen, Molineaux Grounds, made 1 
than formerly. It is of great practical utility mile in 2 minutes 56 1-5 seconds. Same party, 
as well as a rational means of amusement. a December 8, 1876, Lillie Bridge, made 16 
It is, in fact, an ever-saddled horse that eats miles in 33 minutes. Same rider, on same 
nothing and requires no care. date and place, 20 miles in 1 hour 5 minutes 
Undoubtedly the most perfect bicycle now 84 seconds. The same, October 9, 1876, Lillie 
made is the ‘‘ Columbia,” manufactured by \ Bridge, 50 miles in 3 hours 6 minutes 45 sec- 
the Pope Manufacturing Company, of 87 / onds. October 19, 1874, D. Stanton, Lillie 
Summer street, Boston, Mass. This machine, \ Bridge, 106 miles in 7 hours 58 minutes 54 
which is shown in our engraving, has a steer- seconds, Thesame, March, 1878, Agricultural 
ing head which is one solid forging. The Hall, London, 1,000 miles in 6 days, 
backbones, which are made of steel, are large, ; ' Quickest amateur times—T. T. East, Lillie 
light, strong, and rigid. The spring is at- ' Bridge, 1 mile in 2 minutes 56 seconds. Sep- 
tached by a joint to a small plate sliding on 9 tember 11, 1575, W. Tylerson, Lillie Bridge, 
the backbone. The wheels are of the spider 10 miles in 34 minutes 40°; seconds. May 15, 
patteru, with steel V-shaped fellies, with ‘ SS hf 1876, Hon. I. K. Falconer, Cambridge Uni- 
forged steel hubs, hardened in bearing parts. % - versity Grounds, 50 miles in 3 hours 20 min- 
The back wheel and pedals run on coned x. ~ utes 37 seconds. June 10, 1878, F. E. Apple- 
bearings, one being adjustable, and are made yard, turnpike road, Bath to London, 100 
so as to prevent the admission of dust and ' miles, in 7 hours 18 minutes 55 seconds, 
dirt. The front wheel bearings are conical ; Stanley Thorpe, turnpike road from London 
and well hardened, and fitted with coned fast- ’ A | to York, 1054 miles, in 2214 hours. 
enings. Ya A ne — is 1 “" * ~~ THE BICYCLE IN AUSTRALIA. 
— * 4 inch diameter on the bac f / Our sketch is from the JUustrated Adelaide 
In the modern bicycle the seat is placed : 4 = News, and shows the opening turnout of the 
almost directly over the center of the front . i . ‘ Melbourne Bicycle Club in November last. 
wheel, by which means a much larger wheel 4 = . 4 = : -_ ee oe a — 
can be ridden, thus gaining in speed and mak | 2 —— a : ZH a oan — = Pra! Pies 7 - — aor Pe 
ing the act of propelling it more like walking, te , SS SNS a : oe hh: _ aeyeties , Se aa ge 4 mend 
instead of pushing with the feet as in the SS oe Se eee 
velocipede, which is tiresome and injurious A MEDICAL OPINION OF BICYCLING, 
to the rider. Although our bicyclists have The following remarks are the result of the 
had very little experience compared with practical experience of a physician, who is 
English riders, yet some long distances worth also a bicyclist: 
mentioning have been made. On November 27, 1877, Mr. | return, without a dismount, 36 miles in 31g hours. Octo-| The first beginning is by no means easy work, the exertion 
A. D. Chandler rode from Leominster to Boston, a distance | ber 15, 1878, E.W. Pope and F. 8. Jaquith rode in the subarbs | required to keep one’s balance being considerable, and the 
of 40 miles, in 4 hours. May, 1878, Russell Sharp and] of Boston, 77 miles in 11 hours, including stojs. After] beginner, when he has had half an hour’s lesson, will be in 
John Storer, from Boston to Newport, R. I., 72 miles, in 13 | having ridden 60 miles they made the distance from Wellesley | as great a state of fatigue as an experienced rider who has 
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OPENING TURNOUT OF THE MELBOURNE BICYCLE CLUB, 
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finished a long race. The lessons should be taken easily, and 
for short periods at first, so that the learner may get used 
gradually to the unwonted effort, and then in a very short 
time practice brings ease and enjoyment in place of very 
hard work 

A very usual mistake is for bicyclists to ride machines 
which are too large. The advice of good and experienced 
riders —never to have the leg at full stretch when riding— 
is amply borne out by surgical experience. In choosing a 
bicycle the rider should ascertain that the middle of his 
foot, under the instep, touches the treadle during the whole 
of its revolution. In that case—as the ball of the great toe 
is the proper part to tread with when in action—the knee 
need never be quite straight, and consequently the hip-joint 
also is a little bent. This is of great consequence, as the 
strain upon the groin is considerable when the leg is forcibly 
straightened, and there is liability to rupture 

Another reason why it is dangerous to ride a bicycle with 
too long a tread is that, when the legs are obliged alternately 
to be at fudl stretch, the pressure of the saddle comes mainly 
on the front part of the fork, where it is least easily borne; 
in fact, it is like riding on a rail. The body ought to be 
supported on the broad seat, and should rest on the hinder 
part of the saddle, not on the narrow part of the front, and it 











is impossible to avoid such a mistake if the treadle be not 
easily within the reach of the rider during the whole of its 
revolution ; 

Having given these words of warning, the more pleasing | 
task remains of pointing out the advantages which may be 
derived from this modern mode of locomotion. It would be 
almost impossible to invent any exercise more calculated to 
call into play every muscle of tie body than bicycling does, 
The simple act of pointing the toes, as in standing on tip 
toe, calls into play something like a dozen muscles of the 
foot and leg; then the leg cannot be moved either back ward 
or forward without using some powerful muscles which are 
attached to the trunk. The whole leg is at work in pro 
pelling the bicycle, and every muscle of the arms and body 
is constantly at work in retaining the balance and guiding 
the machine. 

The slight delay occasioned by dismounting to walk up 
hills is amply repaid by the rest (by change of movement) 
which is thus obtained between the periods of action. A 
rider may be sure that he is using too much exertion when 
he can hear or feel his heart beating (for no one ought to be 
conscious of the possession of a heart), or when he is at all 
short of breath; under either of these conditions, he ought 
either to diminish speed considerably, or still better, to stop 
and rest. 

Regular exercise, in some form or other, is essential to the 
good health of everybody. It is impossible to estimate how 
much biliousness, gout, indigestion, accumulation of fat, and 
various other maladies are engendered by giving up active 
exercise. The boon of being able to mount the “iron 
horse” and get a peep of country and a breath of fresh, pure 
air is immense to those who are employed all day in large | 
towns, and who, but for this steed, could not get away far | 
enough in the time they have to spare after work is done. 

Bicycling is too firmly established as a recognized and 
favorite means of locomotion to be in the least danger of | 
dying a natural death. Only let it be carefully used, and 
not abused, and the benefits to be derived from the exercise 
will be incalculable Improvements in construction are | 
presented to the public almost every month, and, without | 
doubt, there will be still many improvements. Possibly the 
friction will be in course of time reduced to such a slight | 
degree that the present ease of riding will be greatly aug- 
menéed. 


A NOVEL BOAT RIG. 
By H. R. Taytor, Machias, Me. 


In boat-sailing one great danger lies in the uncertainty of 
quickly lowering a mainsail. Large craft have weight of 
* top-gear,” crew, and space, enabling them to clear an 
accidental “ hitch.” Not so with the smaller class of sail 
boats. With them, perhaps, in the boat-y ard or at the slip, 
their various ‘“‘rigs’ work admirably, but in practice, at a 
critical moment. their sails, unlike Crockett’s coon, will not 


** come down 
Ignoring ** duwn-hauls” (which usually get foul in such 
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NEW BOAT RIG.—SINGLE REEF. 


exigencies), some one must run forward and “claw down the |to Mt. Desert, among islands, tide-ups, eddies, chop-seas, 

muslin,” provided the boat is not meanwhile “ swamped” or | and “‘ long-rolls,” we have ever found it safe and reliable, 

upset. ‘ many times saving a “capsize” or *‘swamp,” when per- 
Having to some extent observed these difficulties, nine | haps no other rig would. 

years ago I designed and applied to a Little yacht called] It is well known that, in scudding before a strong wind 


Fig.3. R 
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NEW BOAT RIG.—DOUBLE REEF. 


**Star of Evening,” the rig, which will be understood by and heavy sea, more care and skill is requisite than upon any 
accompanying diagrams and descriptions. ’ | other point of sailing. Especially is this so with an open 

After thorough trial, during these nine years, in all phases | or undecked boat. At the moment of descent into the 
of yachting, subjected in our down-east Weather and waters | “ trough” between two high waves, the sail, when reduced 
to “fitful gusts of tortuous rivers,” to sudden squalls of | or “ reefed down” is for an instant ‘“ becalmed,” so that 
bluffs and headlands along our coast, from Passamaquoddy | before headway is regained a combing wave may dash over 








NEW BOAT RIG.—FULL SAIL. NEW BOAT RIG.—SAILS BRAILED. 
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the stern, and * foundering ” is inevitable. In such cases 
this peculiar rig is unequaled. Ww ith one hand upon the 
tiller, the other may quickly raise or lower the sail, as 
“trough ” or ** crest of waves may render necessary. 

might, perhaps, appear we: like working one’s passage, but 
it bas in more than one instance proved our saivation when 
dangerous condition of tides, obstructed channel, proximity | 
of ledges, or sudden squalls obliged us to run in a given 
direction. : F ; Powys 

The peculiarity of this rig consists in having a ‘sliding 

topmast, to which the upper portion of the mainsail is 
fastened, the lower portion being fastened to three mast 








hoops in the ordinary manner. A single halyard leads from 
the lower end of the topmast over a sheave in the end of the 
lower-must, thence down before the mast to another sheave 
near the foot of mast, thence aft, where a ‘‘ cam-catch” (a, 
Fig. 8), instead of the usual cleat or belaying-pin, secures it 
in such a manner that a single touch (with the foot, if bands 
are occupied) will loose the halyard and the sail drops as 
required. 

The topmast slides easily up and down the lower mast, 
being secured to it by two flat bands or hoops of brass, d 4, 
Fig. 2. The sail is made whole, although the folding sprit, 
S, gives it the appearance of having a gaff-topsail. This 
sprit is hinged to the foot of topmast, so as fold up close to 
the mast when boom and sail are brailed up as in Fig. 4. 

A ring or “‘ traveler,” T (Fig. 2), having a small sheave or 
“dead-eye” through which the brail passes, moves easily 
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up or down the sprit, in order that the brail may always 
keep in fair direction for topping the boom or reducing the 
sail. 

The metal portions are all brass or copper, lightly made, 
yet of requisite strength. The boat (centerboard) quite 
sharply built, is copper fastened, seventeen feet long, and 
four feet six inches wide. A space of about three feet is 
divided off in the stern exclusively for the helmsman, and 
for coiling away the main and jib halyards, sheets and brail, 
each being led aft under the thwarts out of the way of 
any obstructions. 

In fair weather or foul, gentle breeze or “ stiff nor’ wester,” 
we have our craft under perfect control, and, without mov- 
ing from our seat, make or take in sail ad libitum. Suppose 
we push off from the landing with sail brailed up, as in Fig. 








4, we slacken the brail, ana’ the boom with foot of sail will 





drop to the rere as in Fig. 2, or may be checked part way 
~ reduced sail, and in strong wind, if desired, *‘ reefed” 
1e 7e. 

But if more sail is required, hoist up as in Fig. 1. With} 
ts cam-catch the halyard will hold the safl at any required | 
height. A flaw of wind strikes the safl; amidst shipping or | 
rocks you cannot well “luff up,” and if you “let go the 
sheet” the boat’s headway is lost; but a touch of the “ cam- 
catch,” and down drops the upper part of the sail, just as 
the tat] mast had commenced its “‘ capsizing leverage,” and 
you speed onward in safety. 

The advantages of this ‘‘ rig” and shape of sail may be 
summed up as follows: ; 

More canvas can with safety be carried in variable 
winds. It may be handled with great facility. One mind 


Lg 8. : 






and pair of hands can manage it all without disturbing the 
equilibrium of the boat. J 
The sail (of narrow cloths) sits “‘ flat as a board,” enabling 
it to lie close to the wind in beating, while ‘‘ before the 
wind ” the “‘ rolling” and wild steering will be lessened, for 
the reason that the greatest volume of sail and its highest 
part is made more central, and, if necessary, lower down, 
while “dipping” of a boom is impossible, for, with the 
brail, it may be “ topped up” out of reach of the waves. 
A The “mg” often supersedes “‘reefing.” as it is almost 
self-adjusting,” especially when the wind is one or more 
points “ free.” 





The jib-sheets are double, or one on each side leading 


beneath the gunwale of the boat to cleats aft. A do 
and halyard likewise lead, so as to enable the jib to be 
hauled aon or set from the stern. 
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down-haul | to a brass socket or step in the keelson; length of topmast, 


12 ft.; length of sprit, 11 ft.; length of boom, i7 ft. 
The sheaves in Fig. 5 may seem proportionally large, but 
freedom of motion is insured thereby. The outer ones, for 


DESCRIPTION OF DRAWINGS—SCALE FIVE FEET TO THE INCH. | niain and jib halyards, permit the latter to run on each side 


1 shows mainsail and jib as set for light winds. 
2, mainsail partially dropped. 
3, topmast wholly lowered down. 

Fig 4, sail brailed up with boom close to mast. 

Fig. 5 A, plan view of biass casting, showing its upper 
side, with sheaves for brail, main, and jib halyards. 
collar slips over the mast and is fastened to il 
screws, as shown in position at B, forming a 
upon which the collar of the boom (a, Fig. 6) free 
Instead of having “jaws,” or an ordinary ‘* go0S® 
the boom is secured, as shown at 4, Figs. 6 and 7. 

Fig. 7 also shows in dotted lines the saddle 
sheave with portion of halyard. 

Fig. 8, the ‘“‘cam-catch” adjusted near the boat stern 
directly in front of steersman, for securing main halyard. 

Dimensions.—Length of lower mast above gunwale, 10 ft. ; 
diameter in largest part, 4 in.; the foot is squared and fitted 


Fig. 
Fig. 
Fig. 
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of the mast, but the brail being in the center, requires a hole 
through the mast sufliciently large for it to run freely. 


COAL-CUTTING MACHINE FOR MANUAL POWER. 


We give herewith illustrations of a small coal-cutting 
machine, designed by Mr. Otto Lilienthal, of Berlin, and 
which has been used ‘for some time under very varying cir- 
cumstances, and with very satisfactory results in different 
mines in Germany, Austria, and Hungary. The machine is 
of such construction that two men can easily transport it 
and erect it in avy place in the mine, even in very narrow 
land low headings. In consequence of this the machine 
seems particularly adapted for those workings in which the 
|small space available particularly increases the severity of 
lordinary hand labor. The great simplicity of the machine 
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has, doubtless, had a materia, effect in leading to its quick 
adoption in practice. 

In Fig. 1, previous page, we give a perspective view of 
the machine in operation; the cutting wheel, which revolves 
and is slowly traversed forward, thus entering the coal, is 
carried on a slide, mounted upon the frame, which is firmly 
kept in position between a column and the face of the coal 
The manner in which rotary motion is applied to the wheel 
will be easily understood from the illustration, while a 
spindle carried at the back of the frame and receiving ac 
intermittent motion from the crank wheel, produces the 
requisite forward traverse of the cutting wheel into the 
coal. The cutting wheel carries six cutters 1,4; in. wide, 
these producing a cut the depth of which from the face de 
pends on the diameter of the wheel. The frame of the ma 
chine is made of gas piping welded together, thus combin- 
ing lightness with strength. 

The area cut by the machine greatly depends upon 
the quality of the coal, and in some measure also upon the 
space available for working; in narrow headings two men 
cut in hard coal about two yards in length by one yard in 
depth in one hour and a half, whereas in less hard coal and 
with more space for working the same amount of cutting 
can be performed in about one hour, allowing from 10 to 15 
minutes for the erection of the machine. The latter can be 
placed in any desired position and the coal undercut at any 
angle. 

To produce cuts of considerable length Mr. Lilienthal 
has arranged a machine, in which the cutting disk is not 
fixed to a movable frame, but where the slot already cut 
serves as a guide for the further progress of the wheel. 
Figs. 2 and 3, clearly illustrate this machine, which per 
mits of a still larger amount of work being done by manual 
labor. 

The machine of which we have been speaking has been 
employed not only in coal mines but also for working in the 
hard rock-salt with very satisfactory results. There are now 
a considerable number of these machines at work in the 
Wieliczka and Bochnia Salt Works, in Galicia, and we are 
in possession of some of the official returns showing the 
amount of work done by ther in the ordinary course of 
working 
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A miner working in rock-salt can cut from 75 to 86 
square feet of surface in eight working hours; whereas 
two miners working with the machine have done, on an 
average taken over some weeks, 40 square feet in eight 
hours, or 20 square feet for each man, showing more than 
double the amount of work without any more exertion. The 
width of the cut being only 1y, in., and only large pieces 
of rock-salt being used, there is a small saving in mate- 
rial in addition; this saving is also perceptible in coal 
mining, but may be of minor importance. Rock-salt 
much harder to cut than coal, a given area of cut requiring 
from twice to three times as much labor in rock-salt as in 
coal. In ordinary coal one miner can cut about 21°5 square 
feet with his pick in eight working hours, and more than 
double this amount with a machine. | 

The construction of Mr. Lilienthal’s coal-cutting machine | 
was not commenced until the inventor had carried out an 
extensive series of experiments, showing the amount of | 
resistance of coal to be cut under varying conditions, pres- | 
sure of the overlying strata, etc. As we consider these 
figures of some interest and importance for the construction 
of coal-cutting machines, we give the results received from 
Mr. Lilienthal. The apparatus used for measuring the 
power necessary for cutting through coal is shown in Fig 
4. The hollow spindle shown is placed in a borehole pre 
viously made for this purpose; on this tube is mounted a 
sliding piece, the nut traveling inside the hollow tube, and 
the support extending through a slot in the tube. This bar 
serves as a rest for the cutter fixed to a lever, while a spring 
balance is attached to the other end of the lever, showing the 
amount of pull at any moment. The screw spindle serves 
to push forward the cutter to a certain extent, giving a cut 
of a certain thickness. These conditions fulfilled by this 
apparatus seemed to be as near those existing in an actual 
coal-cutting machine as it was possible to get. It was 
found that the coal could be cut much more easily near the 
surface than deeper into the cut, and the results given in the 
table below are only those obtained at depths approximately 
to those with which a coal-cutting machine has to deal 
The table shows the results obtained with three cutters of 
different shapes, and for different thicknesses of cut. These 
experiments were made in very hard and uneven coal in the 
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TABLE showing Renilts of Experiments on the Power 
required to cut Coal. 














cc Ee 
Milluotrs. mm. | Mm. / Mu. | oum, |.) mm. |mm,|mm. | ma 
OS kay 
ALN 45 | 90) 130) 170] 220] 280} 950] 450) 690 
| 
a 1 | 85 | 120) 165) 200} 240) 285) 950) 450) 600 
w | 

j | 0 | 210] 150] 180] 210) 250] 810} 400) 540 





























N oTs.—The resistances are given in} kilogrammes. 


Royal Saxon Coal Mines at Dodhlen, near Dresden; purer 
coal, as found in Zwickau, in Saxony, showed a resistance 
of about two-thirds that given in the table. Several other 


series of experiments, carried out in pure mild coal of! but through their impoverishment thousands are being made they are actually using. 
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Silesia, Austria, and Hungary, gave on an average resis- 
tances equal to half those noted in the table. 1t was further 
found that, particularly in brittle coal, a considerable reduc- 
tion in the amount of resistance could be made by using 
pointed cutters of different shape following each other in 
the circumference of the wheel. The different sections 
used by Mr. Lilienthai in this machine are shown in Figs. 6 
to 8, two of each of these sections being used. The cutters 
are of course made in two pieces, they being eadly and 
cheaply made and sharpened. The ‘good results vbtained 
with these pointed cutters are due to the fact that the coal 
breaks away round the cutting edge, as shown in Fig. 9. 
With a pointed cutter a greater amount of cutting depth 
can be given without materially increasing the resistance. 


Ops 





Fig.2. é 


Fo> coal of average hardness and quality a forward motion 
of the cutting wheel of about ‘¢ in. per revolution answers 
best. The resistance on each cutter in this case is about 
100 Ib., and one cutter would have to travel over 144 ft. to 
cut away | square foot of coal, being fed forward at the 
rate of one-twelfth of an inch each time; the work done for 
each square foot would consequently be represented by 144 
<100=14,4°0 foot-pounds. Two men working alternately 
on a crank exert in one hour about 250,000 foot-pounds, 
which would give about 171g square feet of coal cut per 
hour by two men; deducting the time necessary for fixing 
the machine, this theoretical deduction agrees very well with 
the actual results obtained. — Engineering. 


THE ST. GOTHARD TUNNEL. 


In a recent private letter written from Geneva to a gentle- 
man of Philadelphia, Mr. Walton W. Evans, the eminent 
consulting engineer, speaks of the St. Gothard tunnel, now 
in course of construction, as follows: 

. “IT went over the St. Gothard Railway with the 
engineer, as far as the big tunnel, to see the most difficult 
railway works ever attempted in the world; nearly one- 
third of the whole line isin tunnels. In some places the 
railway is put in tunnels to get it out of the reach of ava- 
lanches; in one case the engineer pointed out to me, as we 
were riding on the highway, 60 to 70 feet above the river, 
the place where an avalanche came down last summer, fill- 
ing the whole valley, and coming up into the road where 
our carriage was. I will inclose to you a sketch of a piece 
of the location of this railway, taken from the map. Their 
fixed maximum gradient is 1 in 40; their fixed minimum ra- 
dius of curvature is 1,000 meters. There are no side valleys 
to run up and back again to get distance, and as the valley 
in some places rises faster than the fixed gradient allows, the 
engineers are forced to tunnel into the sides of the moun- 
tains in entire circles (corkscrew circles) to get distance. 
The sketch I inclose shows three of these circular tunnels, 
about 8 kilos north of the big tunnel. 

‘The waved lines show water courses, G @ being the 
River Reuss. The full lines show the location of the rail- 
way lines, and the dotted lines the tunnels The points, A, 
B, and (, show bridges over a cascade. The bridge at Bis 
about 500 feet above the bridge at A, and the bridge at C is 
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rich. What land-grabbers they were—those men who built 
this road from Lpke Superior to the Missouri! They were 
maligned, decrigd, held up to scorn and contempt; but the 
time has comt when a generous public should revise its 
opinions. They were public benefactors. What would these 
millions of acres be worth to-day if there were no railroads? 
Nothing. The land grabbers have iost their money, but 
through their loss 50,000 people have already obtained com- 
fortable homes, and there are other millions of acres just as 
fertile awaiting the coming of the multitude that in future 
years will people this Northwest beyond the Northwest.” 


Tue Northern Pacific Railroad has been receiving pro- 
posals for grading, bridging, and completing, ready for 
the track superstructure, that portion of its line extending 

|from the west bank of the Missouri River, opposite the 
present terminus of its railroad at Bismarck, to the Yellow- 
| stone River, at or near the mouth of Glendive Creek, a dis- 
|tance of about 200 miles. The first, or easterly section 
| of 26 miles, is to be completed by July 15, 1879; the second 
section, by August 1, 1879; the third section, by September 
1, 1879; the fourth section, by October 1, 1879; and the 
other sections before January 1, 1880. 

Tue Southern Pacific Railroad Company, after waiting at 
Yuma, Arizona, for more than a year, have renewed their 
work on that part of the line Material had been concen- 
trated for the construction of 200 miles of the road along 
the Gila River, and 1,500 men were in the field during the 
fall. Passenger trains were expected to run to Gila City by 
the middle of December. 

THE earnings of 29 of the principal railways of the coun- 
try for the nine months ending September 30 make an 
aggregate of $92,014,088, as against only $87,835,4¢2 earned 
by the same roads in the corresponding period last year, 
showing a gain of nearly 5 per cent. This is encouraging 
to stockholders, and is a straw indicating the return of pros- 
perity. 

ForMERLY, all American locomotives were jacketed with 
Russia sheet iron. Now, America makes its own planished 
iron, and the importation of the foreign article has fallen 
from 25,000 packages to 1,000 packages per annum. It is 
said that it costs just half as much to build a locomotive 
now as it did five years ago. 

| AccorptNe to the various official reports, in 1871 the gross 
number of sleepers in use on the railways of the world was 
250,000,000. Taking the life of a sleeper at an average of 
some eight years, and allowing for the large increase of 
mileage since that date, it would appear that above 45,000,000 
of sleepers must be the annual requirements; or, making a 
deduction of about 5,000,000, on account of many railroads 
being laid with cast and wrought iron sleepers, the yearly de- 
struction now going on may be fairly taken at 40,000,000. 
These contain, on an average, about two and one-half cubic 
feet of timber in each sleeper, or about 100,000,000 of cubic 
feet, and, even at the most moderate estimate of their value, 
an enormous sum is necessarily expended annually on this 
one item in railroad construction in the various countries. 

Iron sleepers, it is stated, have proved, so far as tested, 
cheaper than wooden ones, both in India and in England, 
and it is believed that the time cannot be far distant when 
they will be generally preferred, on the score of economy, in 
all parts of the world; some minor inconveniences attending 
their use hitherto will doubtiess be obviated by coming im- 
provements. 

CoLtonEL Crossy, U. 8. Consul at Florence, in a recent 
report to the Department of State on the subject of the de- 
mand and supply of steel rails in Italy, says: 

‘In view of the fact that so much capital in the United 
States is invested in the manufacture of steel rails and other 
railway materials, and our principal roads are replacing the 
iron with steel rails, the following information may not be 
unimportant, especially as it is derived from a very careful 





about 300 feet above that at B. The circles in the tunnels 
are 2,000 meters, or 6,502 feet diameter. 

‘On the south or Italian side of the big tunnel, are more 
difficult locations still. The roads here are beautiful; built 
and kept in order by the State. All their work is well 
done. 

** The tunnels of this railway (even the big tunnel is solid 
granite, and wide enough for three tracks) are arched with 

rranite, but little inferior to the face-work of the Astor 
Iouse. You can imagine that none but the rich nations of 
Europe could, for a moment, think of building such a rail- 
way. 

**T was run into the big tunnel for 2 kilos, on one of their 
air engines, to see a drilling machine I once explained to 
you. Baron Lauber tells me it is pressed against the rock 
with a pressure of 130 atmospheres, and that it walks into 
granite as if it were cheese.” 

In regard to the abundance of water-power in Switzer- 
land, Mr. Evans says: ‘‘ There is a tremendous water- 
power going to waste all over Switzerland; you can 


isee in hundreds of places streams of water coming down 


nearly perpendicular for 1,000 or 2,000 feet. At the great 
tunnel of the St. Gothard Railway, the River Reuss crosses 
the very mouth of the tunnel, and gives the engineers a 


water-power fifty times greater than they can use for com- 


pressing air, making repairs, etc. etc.”"—Journal Franklin 
Institute. 


RAILWAY NOTES. 


AFTER visiting the Red River Valley of the North, a cor- 
respondent of the 7ridune writes as follows: 

**On a summer's day in 1870 I rode amid the waving grass 
through this valley of the Red River. It was a solitude. No 
voice, save my own or the voices of my companions, dis- 
turbed the universal stillness. The virgin soil was as it had 
been for ages. There were not fifty people within 50 miles 
of the present line of the railroad. ut now, wherever you 
look, you behold farmers driving their teams afield, prepar- 
ing the ground for next spring’s seeding. The men who put 
their money into the railroad have seen it sink out of sight, 


inquiry into the subject, and from the best railway authori- 
ties and agent of European manufacturers in Italy. 

‘The three most important railway companies in Italy— 
Ferrovie Alta Italia, Strade Ferrate Romane, Strade Fer- 
rate Meridionali—have decided within the past five years to 
adopt steel rails and mostly steel fish plates. 

**A series of trials have been made to ascertain the form 
which renders the best result in fishing rails, and it has 
generally been considered that the angle fish plates, support- 
ing suspended joints, preserve the line in the most solid 
state. 

‘*The Meridionali Railway has been adopting, with very 
good results, rails 12 meters long, which reduce the cost of 
fish plates, bolts, ete. Of course the angle fish plates 
weighing about 9 kilos (19,845 lbs.) are heavier than the or- 
dinary plain ones, but they certainly give greater sustenance 
to the joints and helps to serve a smoother track. The re- 
sults in Italy are very encouraging. The prices for steel 
rails have been lately exceedingly low, averaging little more 
than £6 sterling per ton, delivered free on board at Italian 
ports. 
< Certain large Sheffield manufacturers of steel rails, such 
as Brown, Bayley & Dixon and others, who have heretofore 
furnished a large amount of steel rails for Italy, have not 
quoted such a low figure, preferring to keep up their old 
standard of quality and price, but it is the German and Bel- 

|gian firms that have quoted the extreme prices, being so 
hungry for orders that, as they themselves aver, ‘ they tender 
| below cost price to secure work for their mills in preference 
| to closing them.’ It is the opinion of those best able to judge 
| that the means of production in the steel trade have been so 
|much augmented that the requirements in Europe and in 
other countries outside of the tnited States will be for some 
years much too small to give anything like full employment 
to the bulk of the works. A fair estimate might be easily 
obtained of the quantity of steel material required in Eu- 
rope during the next few years by acquiring from each 
country an approximation of its consumption. Italy, for 
example, will probably purchase some 40,000 tons of steel 
rails per annum during the next five years; France, Ger- 
many, Belgium, and England can produce far more than 
J (The French railways only bought 
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last year from their native manufacturers about 137,000 tons 
of steel rails.) So that a moment’s consideration will show 
the means of production in Europe is far beyond the pre- 
sum ible demand. It is consequently to be deduced that 
the depression which has existed in the metallurgical trade 
during the last three years will not be removed for some 
time to come. 

‘‘The fuel for locomotives used here is for the most part 
the manufactured briquettes, composed of hard and soft 
coal and a sufficient proportion of tar. The combustion of 
this fuel requires, of course, careful and constant attention; 
and as the engine drivers unfortunately do not devote them- 
selves to it, a greater amount of smoke attends traveling in 
Italy than elsewhere when these briquettes are not used, not 
to mention also the loss in proportion of caloric power. 
On some of the freight engines lignite is alone employed.” 


GEODETIC SURVEYS. 
M. Haupt, Professor of Civil Engineering, Towne 
Scientific School. 


By L. 

Tue heliotrope is used to reflect the sun’s rays to distant 
points, and thus facilitate the operation of reading angles, 
either horizontal or vertical, on lines of from 15 to 100 miles 
in length. The name is derived from heliws, the sun, and 
trope, turning—hence the instrument is one which turns or 
deflects the rays in any required direction. It differs from 
the heliostat in not being automatic. 

Its construction is so simple that it may be made by any 
schoolboy with a penknife. Two opaque screens are placed 
about 18 inches apart upon a strip of wood forming a base 
and screwed or nailed fast. A hole about one inch in diam- 
eter should be cut through each screen, the one in the rear 
being a little larger than the other, and across each there 
should be drawn two fine wires or threads so as to intersect 
each other. 

About six inches in rear of the screens there should be 
placed a small mirror, 3 inches in diameter will be sufficient, 
so mounted as to have the two motions horizontal (or in 
azimuth) and vertical (or in altitude), The crude instrument 
is then ready for operation. To throw the ray upon any 
given object visible to the unaided eye, turn the mirror 
down out of the way or remove it altogether, and sight 
across the wires, moving the base until the line joining the 
intersection of the cross wires passes through the object. 
Then replace the mirror carefully so as not to disturb the 
line of sight, and turn it in either or both directions until the 
shadow of the edge of the hole in the first screen is concen- 
tric with that in the second. The reflected ray will then be 
visible to an observer at a given point. 








When the observer is so distant that a telescope is neces- 
sary to determine the direction to him, the instrument is 
modified by attaching the rings and mirror to the telescope, 
care being taken that the axis of the rings is parallel to that 
of the instrument. Should the sun be in the plane of the 
mirror or back of it so that no reflection can be obtained, an 
auxiliary mirror must be used and placed in such a position 
as to reflect the ray upon the primary mirror, which, by a 
second reflection, sends it through the rings. 

Although so simple and inexpensive, this little instru- 
ment serves to increase greatly the economy and accuracy of 
reading angles to very distant objects. The rays reflected 
from it are plainly visible to the naked eye at from 30 to 50 
miles, and with telescopes these ‘‘ day stars” have been seen 
at a distance of nearly 100 miles across Lake Superior when 
no trace of land was visible. 

It needs no second thought to perceive that they may be 
used as were the semaphores of Claude Chappe introduced 
in 1794 as the first efficient telegraph, but with greater effect. 
By adopting any convenient code of long and short flashes, 
made by obscuring the ray, messages may be sent from point 
to point. In one instance a vessel was saved by signaling to 
a party at Marquette, Lake Superior, that she had grounded 
on some rocks near the station ‘‘ Vulcan ” near Keweenaw 
Point. 

The Morse code is as convenient as any other, but for sim- 
plicity a conventional code expressing certain sentences by 
a few flashes is found to answer the ordinary requirements 
of field work.—Journal Franklin Institute. 


HINTS ON BUILDING CHIMNEYS.* 


1. A BROAD, deep, and substantial foundation is neces- 
sary,—one that will not settle or be disturbed by frost. If 
the chimney is built in or rests upon the wall of the base- 
— or cellar, the wall at that point should be sufficiently 

road. 


2. The chimney should be perpendicular, straight and 


smooth, without angles, corners, jogs, or contraction, and 
at no point in contact with wood; with a space of an inch 


shaken by our heavy winds so as to cause cracks in chim- 
neys otherwise constructed. 

3. The walls of the chimney, when built of brick, should 
be six, eight, or more inches thick. A chimney with six- 
inch walls, the inside course set on the edge and bound with 
brick laid transversely every four or five courses, is near! 
as safe as an eight-inch. Where an eight-inch wall is laid it 
is perhaps better to leave a space of about an inch between 
the two courses of brick, occasionally binding by laying a 
brick transversely. A wall of this kind will not heat so as 
to endanger wood even in pretty close proximity. The 
chimney should be put up at a time when free access can be 
had by the masons to every part of its outside, before joists 
and other timbers have been placed in the way and before 
thé roof has been put on. Four-inch walls are unsafe at the 
best, and particularly so if there is any truth in the theory 
that brick exposed to hot air or steam will in time show a 
larger amount of beat than is at any time in the heated air 
or steam passing by or in contact with it; that is, if brick 
will accumulate heat as we know some metals and minerals 
do. We know of some facts that seem to support this 
theory. It is true, many queer fires from furnaces and 
chimneys will perhaps be more satisfactorily accounted for. 

4. There should be openings at the bottom of the chim- 
ney and of each separate flue for the removal of soot. These 
openings should be closed with a heavy iron box or scoop- 
shaped stopper. If left open the draught will be affected, and 
besides, there will be danger of fire falling on the floor. 
These soot boxes, or scoops, unless made of heavy iron, are 
a to rust out, owing to the damp soot and pyroligneous 
acid, 


mortar composed of one part fresh cow dung and three 
parts ordinary mortar. The mixture should be made from 
time to time, as needed, and applied before it has time to 
set and become hard. A chimney so plastered will soon 
present a hard surface nearly as smooth as glass. Soot will 
not accumulate on the sides of the flue, and the draught will 
be quite perfect, other things being observed. The draught 
| will be still further improved if the area of the flue is in- 
creased one inch every ten fect from the bottom to the top. 





| 6. The flue for an ordinary dwelling fire-place or stove- 
pipe should have an area of at least 128 square inches for a 
wood or soft coal tire, and not less than 96 square inches for 
a grate or stove burning hard coal. Where large wood or 
soft coal fires are required, the area should be 192 square 
inches. Each fire-place or stove-pipe should have a separate 
fluc, otherwise you cinnot rely upon the draught. If for any 
cause more than one stove pipe is to enter the same flue, the 








S = Sun. 

M = Mirror. 

S M= Incident Ray. 
M N = Normal. 

M R = Bellected Ray 





be increased one fourth for each ad- 


size of the flue should 
ditional pipe. 


7. The hearth should rest upon a brick or stone arch. 
Timber and board foundations are always concealed incen- 
diaries; iron, because of its power to conduct heat, is also 
unsafe. 


8. The throat of the fire-place should be well contracted 
and pitched forward, so as to be directly over the fire. This 
will insure a draught, owing to the fact that the part of the 
atmosphere not passing through the fire, but entering the flue, 
will come in more direct contact with the heat, and thereby 
be more highly rarefied. The construction of the chimney 
being right, the draught is produced by the air being rarefied 
in passi through and over the fire. This heated and 
lighter air ascends the flue, while the denser air in the room 
rushes forward to supply the partial vacuum. [A common 
but inexact way of putting the case.—Eps. Am. ARcuHrT.] 
Sometimes the draught is imperfect, becomes a sufficient 
supply of air is not admitted to the room; and in cther cases, 
owing to an open pipe or soot-box hole. All openings 
should be closed with brick and mortar or closely fitted 
metal stoppers. The modern practice of pasting a piece of 
paper over an opening should not be permitted. 


9. The walls of the chimney, particularly on the back 
side, where it is concealed from inspection, and at points 
where the chimney passes near wood, should be most care- 
fully laid, pointed and plastered on the outside. Fires from 
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5. The chimney should be smoothly plastered with a 





defective flues where there is no crack usually reveal the | 


fact, if the chimney is left standing, that the wall on the 


back side, at points passing near timbers through floors on | 


the roof, has not been well pointed and plastered on the out- 
side. Good work has been done only at points or places ex- 
posed to the eye, and where there was no danger from fire. 
10. The practice, in many eases, of building a water-shed 
by projecting the brick just above the roof, should not ob- 
tain, nor should the chimney at this point be enlarged for 
any purpose. The projecting bricks in a majority of cases 
rest upon the rafters or roof boards; and if at any time the 
chimney below should settle, there will be a crack and by 








OLIVER EVANS’ MODEL MILL OF 1783. 


Ir was Oliver Evans who gave the first impetus to tm. 
provement in the mills of this country, and to his inventions 
we are indebted for the fact that in Germany, American 
milling was called ‘‘ scientific milling.” His ‘‘ model mil,” 
therefore, is worthy of a place of honor in our columns, for 
although the mill never had an existence save on paper, the 
improvements it illustrates find a place in every mill in the 
land. 

It is not our intention to give at this time an account of 
this extraordinary man; we sball defer our tribute of grati- 
tude until another time. Evans was born in 1755, at New- 
port, Del., and the improvements which he made in flcur 
mills were completed about the year 1783. These improve 
ments, or rather inventions, were five in number, namely, 
the elevator, conveyor, the hopper-boy, the drill, and the de- 
scender. The engraving on next page shows the plan of a 
three-run mill with these improvements. Take away the 
elevators, conveyors, and hopper-boy, and you see that little 
is left of the mill besides the burrs, worthy the name of ma- 
chinery; but these subtractions are necessary in order to 
picture faithfully the machinery and interior even of the 
best mills, a hundred years ago. Elevators and conveyors 
are deemed very necessary things now, but it took Oliver 
Evans a whole lifetime to convince millers of the fact, even 
though they had the testimony of their own eyes as proof 
of his assertions. But let us return tothe model mill, whose 
operations we allow Mr. Evans to describe in his own 
words. The strong claim that be makes is that the mill is 
automatic, a wonderful thing in those days. 

‘* The grain is emptied from the wagon into the spout, 1, 
which is set in the wall, and conveys it into the scale, 2, that 
is made to hold 10, 20, 30, or 60 bushels, at pleasure. 

‘When the wheat is weighed, draw the gate at the bottom 
of the scale, and let it run into the garner, 8; at the bottom 
of which there is a gate to let into the elevator, 4 to 5, 
which raises it to 5; the crane spout is to be turned over the 
great store garner, 6, which communicates from floor to 
floor, to garner, 7, over the stones, 8,which may be intended 
for shelling or rubbing the wheat, before it is ground, to 
take off all dust that sticks to the grain, or to break smut, 
fly-eaten grain, lumps of dust, etc. As it is rubbed, it runs 
into 3 again; in its passage it goes through acurrent of wind, 
blowing into the tight room, 9, having only the spout, a, 
through the lower fioor for the wind to escape; all the chaff 
will settle in the room, but most of the dust will pass out 
with the wind at a. The wheat again runs into the elevator, 
at 4, and the crane spout, at 5, is turned over the screen 
hoppers, 10 or 11, and the grain lodged there, out of which 
it runs into the rolling screen, 12, and descends through the 
current of wind made by the fan, 13; the clean heavy grain 
descends, by 14, into conveyor, 15-16, which conveys it 
into all the garners over the stones, 7-17-18, and these regu- 
larly supply the stones, 8-19-20, keeping always an equal 
quantity in the hoppers, which will cause them to feed regu- 
larly; as it is ground, the meal falls to the conveyor, 21-22, 
which collects it to the meal elevator at 23, and it is raised 
to 24, whence it gently runs down the spout to the hopper- 
boy at 25, which spreads and cools it sufficiently, and 
gathers it into the bolting hoppers, both of which it attends 
regularly; as it passes through the superfine cloths, 26, the 
superfine flour falls into the packing chest, 28, which is on 
the second floor. _If the flour is to be loaded on wagons, it 
should be packed on this floor, that it may conveniently be 
rolled into them; but if the flour is to be put on board a 
vessel, it will be more convenient to pack on the lower floor, 
out of chest, 29, and thence roll it into the vessel at 30. The 
shorts and bran should be kept on the second floor, that they 
may be conveyed by spouts into the vessel’s hold, to save 
labor. 

‘*The rubbings which fall from the tail of the first reel, 
26, are guided into the head of the second reel, 27, which is 
in the same chest, near the floor, to save both room and 
machinery. On the head of this reel is six or seven feet of 
fine cloth, for tail flour; and next to it the middling stuff, 
ete. 

‘* The tail flour which falls from the tail of the first reel, 
26, and the head of the second reel, 27, and requires to be 
bolted over again, is guided by a spout, as shown by dotted 
line, 21-22, into the conveyor, 22-23, to be hoisted again 
with the ground meal; a little bran may be let in with it, to 
keep the cloth open in warm weather; but if there be not a 
fall sufficient for the tail flour to run into the lower conveyor, 
there may be one set to convey it into the elevator, as 31-82. 
There is a little regulating board, turning on the joint z, un- 
der the tail of the first reels to guide more or less with the 
tail flour. 

‘* The middlings, as they fall, are conveyed into the eye 
of either pair of mill stones by the conveyor, 31-32, and 
ground over with the wheat; this is the best way of grind- 
ing them, because the grain keeps them from being killed: 
there is no time lost in doing it, and they are regularly 
mixed with the flour. There is a sliding board set slanting, 
to guide the middlings over the conveyor, that the miller 
may take only such part for grinding over as be shall 
judge fit; a little regulating board stand between the tail 
flour and middlings, to guide more or less into the stones or 
elevator. 

“The light grains of wheat, screenings, etc., after being 
blown by the fan, 13, fall into the screenings garner, 32; the 
chaff is driven farther on, and settles in the chaff room, 33; 
the greater part of the dust will be carried out with the wind 
through the wall. 

“The bolting reels may all be set in a line connected by 
my gudgeons, supported by bearers. The meal, as it 
eaves the tail of one reel, may be introduced into the head 
of the other, by an elevator bucket, fixed on the head of the 
reel open at the side next the center, so that it will dip up 
the meal, and, as it passes over the center, drop itin. This 
improvement was made by Mr. Jonathan Ellicott; and by 
it, in many cases, many wheels and shafts, and much room 
may be saved 

‘In order to clean the screenings, draw the little gate, 34, 
and let them into the elevator at 4, to be elevated into 
garner, 10; then draw gate 10, and shut 11 and 34, and let 








| them pass through the rolling screen, 12, and fan, 13; and 
‘\as they fall at 14, guide them down a spout (shown by 
| dotted lines) into the elevator at 4, and elevate them into the 
A word in regard to chimney sweeps and stated periods | screen-hopper, 11; then draw gate 11, shut 10, and let them 
for cleaning flues. In places where ordinances have been take the same course over again, and return into the garner, 
passed and enforced on this —- and sweeps licensed, | 10, etc., as often as necessary; when cleaned, guide them 
fires caused by the burning out of chimneys or from defec-| into the stones to be ground. The screenings of the screen- 
tive flues have been of rare occurrence. Perhaps if in our | ings are now im garner, 32, which may be cleaned as before, 
respective fields we were to aid in having ordinances touch-| and an inferior quality of meal made out of them. By these 
ing this matter passed we would prove ourselves public) means the wheat may be effectually separated from the 
benefactors, and at the same time promote the interests of | seed of weeds, etc., and these saved for food for cattle. 

insurance companies, |“ This completes the whole process from the wagon to the 


or more where it passes joists, rafters, or timbers, or through 
floors, ceilings, or roofs, and at least four inches between 
the back of the chimney and the end or side of the building. 
Joists should not be masoned in or rest upon or against the 
chimney wall, but a header well removed from the chimney 
used for their support. An additional reason why chimneys 
should be built very strong and entirely free from contact 
with any wood in the frame buildings of our Western 
country is that they are so often what is known as ‘‘ balloon 
frames,” so lightly put up that they are always liable to be 


and by a fire. Chimneys thus enlarged above the roof, pre- 
senting a massive and substantial appearance, fail to suggest 
the truth as to the small and cheaply constructed flue below. 








* From a . per read at the Underwriters’ Convention, at r ‘hicago, by 
Mr. Daniel Morse, of the Home Insurance Comipanyof New York. 
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- 
wagon again, without manual labor, except in packing the 
flour and rolling it in.” 

Now all this is the very alphabet of milling to-day. and 


some of the details are so antique that they would not be 


recognized by our younger generation of millers as forming 
a part of the operations of a mill. Still, it was all very new 
and strange in Evans’ time, and he spent a fortune in trying 
to make millers believe that it was also useful One can 
hardly believe the ridiculous stories which are told of the 


innovations which 
which their an 


entertained against the 
‘the good old plan 


prejudice millers 
Evans bad made upon 


cestors had followed out in milling ever since the time of 
the Conquest Oliver Evans’ brothers were millers, and it 
was in their mill that he first placed his improvements. They 
saved over half in the cost of attendance and manufactured 
better flour, making 28 pounds more per barrel than they 
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way for all subsequent progress. It is the first step that is 
difficult, says a Spanish proverb, and Oliver Evans took that 
step in milling. Mankind have not given him the place on 
the roll of fame which his other inventions entitle him to 
have; but let millers at least hold him and his quaint model 
mill in grateful reverence.—American Miller. 


ALUM IN BAKING POWDERS. 
To the Editor of the Seientifie American: 

This an age of startling scientific announcement: of 
newly discovered facts and principles, and of new views 
of old unsettling old convictions, and substituting 
therefor conclusions modified, and often reversed. The 
thoughtful man may hold his decision in abeyance until*his 
him that 


18 


ones 
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in baking powders. To reach a conclusion we must settle 


the following points: 

1. Which accomplishes the purpose of rendering the bread 
light most perfectly? 

2. What substances are left in the bread after baking, and 
their amounts? 


3. What are the effects of these residual] substances on 
health? 

Fer the purpose of presenting the first two points clearly, 
we invite attention to and examination of the following 
equations, representing, symbolically, the reaction in two 
typical baking powders, one made with cream tartar and 
soda, and the other with anhydrous alum and soda. As is 
generally known, ammonia alum is generally used, and in 
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had done under the old plan, for Evans made other changes | reason is satisfied, but experience has taught the anhydrous state, in order that the gases may be given « 
in the stone and bolts. They fully appreciated the gain, and | scarcely anything is too strange to be true in this age slowly, the reaction only taking place as the alum takes up 
assisted Oliver in traveling through Delaware, Maryland lhese thoughts are suggested in connection with the now | again the water that it has lost in calcination 
Virginia, and Pennsylvania in order to introduce these im-| widespread use of alum, a substance that has been loudly The figures represent the molecular weights of the sul 
provements. But although he offered to put them in gratis | and thoughtlessly denounced as a poison in baking powders | stances reacting, supposing them chemically pure, and the 
in the first mill in each county that would adopt them, no | Few persons, outside of manufacturers themselves, are aware | amounts produced of gases and residual salts: 
miller could be found who would make the venture of the enormous consumption of baking powders in the 

The Brandywine millers were the leaders in the milling in- | United States. Fewer yet are aware that there are probably CREAM TARTAR POWDER. 
dustry at that day, and the yrejudice was even more re- | 500 Ibs. sold, in which alum is an ingredient, to one pound Carbor 
prehensible than that of other miller we the muld made of cream tartar and soda only We think this state Cream Tartar Bicarb. Soda. Rochelle Salts. Water. Acid Gas 
inspect Mr. Evar ll, an ee exactly what it was doing ment might be readily substantiated. We doubt not that all KHC.H,0, + NaHco KNaC,1",O II.0 CO. 
They held a consultation e day to see upon what terms the large alum manufacturers could, if they would, name 18s " 84 ‘ 210 ’ 12 40 
Evans would put his imy ments in their und thi purchasers among baking powder manufacturers, who buy ; 
what their deputy said 0) have had ’ ig, and | amounts exceeding one hundred tons yearly. These are ALUM POWDER. 
agreed that if the vould fu » all the ma ils and thy | startling statements to those who have held the commonly oni 
own boarding, and come thysel tu le machinet n received opinion of the poisonous character of alum. The Bicarb, Sniphete Tydrat Ammonia Ac 
one of our mills, thee ma me ann f iswers a | mere fact of its extensive use is sufficient to make it an im Ammonia Alum, | Soa of Soda. lumina, Water, Gas Gas 
valuable purpose we w ly ut if it does not) perative public necessity, that the question of its healthful- | Al3s0,.NT,),S80,-} 8NallCO, = 4Na,80,-+ Al,GHO+ 2H,O0 +2NH,4 800 
answer, thee must take ill outa nd leave the mill ness or otherwise be fully discussed and finally settled, and 1S 672 576 157 vb iA 2 
just as thee tinds it at th vn ‘ This proposition , that, too without appeal to preconceived prejudice or to the 
would probably have been ace 1, though it was hardly a | welkknown ignorance of the general public on chemical and From above, it may be seen that the relation between the 
liberal one, if Evans had not known exactly the amount of | physiological questions. This discussion should be taken up| amount of materials used, and the weight of gases and 
prejudice he had to contend against Chese same Brandy- | and settled from a scicutific standpoint purely, and individ- | residual salts produced, are as follows: 

I 
a 
;* 
ey | | 
iit LP TTT 
OLIVER EVANS’ MODEL MILL OF 17383. 

wine millers once visited Evans’ m vhen he was out in| ual interests ignored, in arriving at the truth regarding so CREAM TARTAR POWDER. 
the field making hay Wh hey entered the mill they | important a matter. We are pleased that you have opened . : 
found all the operations z, grinding, and bolting | your columns for the ventilation of this subject. ; Material used Ry, seeesegeenger hale Moasedatetlagy — _— 
going on without the itervention of a human hand We agree with Mr. Pemberton in his reply to Prof. Mott’s Gas produced, 16 ; per ct. of above, ‘a ot 
whereas, in their own mills, the carrying all had to be done | article, that the latter, in his attack on manufacturers of Rochelle ankte left a Seend, 97 par-ct., oF 58 
by manual labor. Eva une in from the field and showed | alum baking powders, has ignored the real question. The Balance water. 
a his mi P i x out the advantages of this | point is not whether alum in bread is injurious, but whether ALUM POWDER. 
and that contrivancs } lightened millers went home} alum in baking powder does harm. There has existed a : mm 
and reported that he bad tof “rattle traps” in his mill. | deeply rooted Mt ees e in the minds of chemists, physicians, Material used y ani races Gah aa lee 1,155 parts. 
After awhile Evans mad two-run mill i Brandywine | and through them, the public, which has settled upon a Gases produced, 33 4 per ct. of above, 2 es 
miller who had the req moun f sense to see there | mixture of cream tartar and sodaas a finality—as perfection, viz. ) Ammonia gee wh gedhater gare in nds! Bh . ‘ 
was money in the improvements [t was a grand suecess, | both in healthfulness and efficiency, as a baking powder. ; ( Carbonte acid em in? “ad ( ROR = 
al! the operations except | kin ng done automatically This prejudice has been nursed and fostered bv interested | Glauber salts, ’ ) left in bread § we t 733 “e 
and the flour produced being much hetter than was made in| parties who loudly proclaim the virgin purity of their com- | Hydrate of alumina, { 63 per cent. / 157 | 
that locality; but even then e of the neighboring millers | pounds, and the unutterable wickedness of all who could or Balance water. 
who was witnessing the wonders of the clevator, conveyor, | would presume to say that anything better, or even as cood, Or in other words, using the same weight of each, from the 
and hopper uy Vv. eX lair l It will do; it is impossible | could be found. Now the facts are these: There is no stand- | alum powder double the amount of gases are obtained, and 
that it should do Evans lived to see most of these men | ard law or enactment that confines the substances to be used | 14 per cent. less residual salts are left in the bread than when 
adopt his improvements, although he was obliged to sue| in baking powders to cream tartar and soda. The ingredients | the cream tartar powder is used. Add to this the fact that 
some doughheads to make them respect his patent In one | of a baking powder are selected and combined for the pur-| with the alum powder, even an indifferent cook can n ake 
mill alone, near Baltim innual saving by adopting | pose of eliminating a gas or gases, the escape of which in | light bread, easily penetrated by the gastric juices, and th 
his improvements amounted to nearly forty thousand dollars, | baking gives the bread its porous structure or “lightness.” | weight of chemical testimony is in favor of the alum powder 
anc the salvage was in the same ratio in other mills Any combination that will.furnish cases for this purpose, | on points one and two. 

Oliver Evans nev er saw a smutter, a purifier, or a bran-| and not leave a deleterious substance in the bread, may be The third point is as to the relative healthfulness of th« 
duster, not to mention the innumerable other devices now | used, and is, in the common acceptation of the time, a bak- | residual salts from the two powders. 
deemed nocessary for successful milling; but notwithstand-|ing powder. Hence all the talk about adulteration with| All modern authorities on therapeutics class both Rochel! 
ing this, he is entitled to the first place in the history of | alum, because it is used as the acid substance, wholly or in | and Glauber salts as simple saline cathartics or laxatives, > 
American milling It was ne ly by his inventions that | part, comes from either ignorant, thoughtless, or interested | cording to dose. They both produce liquid stools. Wheth 
the industry was improved, but also by the practical views | persons. We might with equal propriety speak of a baking | this results from the abstraction of water from the circu! 
he brought to bear upon the machinery of the flour mill. In| powder adulterated with cream tartar. The addition of | tion, by increasing secretion from the coats of the stomac!) 


his works may be found hints which were the germs of sub 

and besides all this, he was an excellent 
vy! practical millwright. His name ntitled to be 
1 grateful 


seonent inventions 
Is ¢ held in 


ind remembrance by the millers and 


f America; for it was his labors that paved the 


everlasting 
miliwrie’s 


s 0 


flour, starch, terra alba, plaster of Paris, or any substance | 
which does not take part in the chemical reaction, which | 
eliminates the gas, is the only one that could or should be | 
spoken of asan adulteration The whole question is really | 
one of the comparative merits of alum and cream tartar used | 


and intestines, or by retaining the water passing into them 
with food and drink, is not well settled. The latter view 
rather predominates. Neither are ever spoken of as harmfu! 
Hydrate of alumina is a white gelatinous, tasteless and inert 
substance, which after being heated in the baking of brea’ 








Feprvary 15, 1879 


will not dissolve in the acids of the stomach, or would be 
harmless if it did, as it would be immediately reprecipitated 
when the food passed on into contact with the alkaline 
juices of the intestines. As will be seen the amount of hy 
drate of alumina and Glauber salts added together do not 
equal that of the Rochelle salts left in the bread when cream 
tartar is used, being 14 per cent. less. 

It might be claimed that an excess of alum might be used, 
und thus do damage. The best reply to this is that the manu 
facturer will not do what is contrary to his self interest, and 
the use of more alum than would be necessary to decompose 
the soda would most certainly be a useless waste. Alum is 
frequently given in considerable doses to small children 
without injury, and it is by no means certain that it would 
do anv more harm than a similar excess of cream tartar, as 
much might be written, and authorities cited, to prove that 
even this salt is hurtful where improperly used. 

lo recapitulate, we think it may be fairly claimed for 
lum that it possesses, in addition to its less cost, these ad- 
vantages over cream tartar when used as the acid salt in a 
baking powder: 

1. More certain results in baking and quality of bread, on 
ccount of slow elimination of gases. 

2». More gas from a given weight 

Less residual salts left in the bread. And, at least, equal 
healthfulness 

We formerly held the common opinion on this subject, 

it have arrived at these conclusions after careful study, and 
ve believe that any physician, chemist, or other intelligent 
person who can lay aside his preconceived prejudices and 
examine the above statements with candor, will agree with 


The alum powder, we believe, will be the baking powder 
of the future, unless some other substance is discovered that 
is superior. 

We know that it is, practically, the baking powder of the 
resent, though the community at large do not know it. 
They should know it, however, and if ‘‘ we be all dead 
men,” as we certainly should be if the enemies of this sub- 
tance are to be believed, we are a well preserved set of | 
mummies, and alum should have the credit as the anti- | 


eptic. A. M., M.D. 


CERESIN. 

A MATERIAL known as ceresin has lately become an article | 
of considerable export to this country, ostensibly as a sub-| 
titute for beeswax; but, in reality, it is said to be used as 

idulterant of the latter article. It first became familiarly 
known in this country at the time of the Centennial Exhibi- 
tion, where it was exhibited among other products in the 
\ustrian section. This material is a mineral or tossil wax, 
the purified product of a substance called ozocerite, which 
is found at present chiefly near the extensive coai beds of 
lower Germany and Austria. A great importance is attached 
to the product in Europe, as may be conceived when it is 
stated that a single factory in Austria produces annually up- 
vard of one million pounds of it. Since the time of the 
Centennial Exhibition its use seems to have largely increased 
n this country, and quite recently a mine of it has been 
opened and operated to a small. extent in the West. It is 
thought that the substance can be also obtained in other parts 
of the United States, and that its production might become 
n important industry. In regard to the merits of ceresin, | 
diverse opinions are expressed; dealers in beeswax assert | 
that it is capable of fulfilling none of the requirements of 
beeswax in any respect, but, being much cheaper, is merely 
ised to adulterate the latter. The advocates of the article, 
however, assert that it can be advantageously employed as 
substitute for the more costly beeswax in the manufacture 
of candles, pomades, wax flowers, and for polishing, cloth 
finishing, and the laundry; and also that for pharmaceutical 
purposes it proves an excellent substitute for beeswax, inas- 
much as it not only retards but entirely prevents rancidity 
in ointments, and its melting point is higherthan that of the 
beeswax. Ceresin has also been used successfully in making 
the comb foundations in boxes in which form their 
combs and deposit their honey, and as the bees take kindly 
to it, they are thereby induced to build their combs on cere 
sin foundations, and so actually pack their honey in boxes 
ready for transportation and trade purposes. It is said that 
the miners of Pennsylvania and other States have heretofore 
heen accustomed to use a substance, very similar to that 
from which ceresin is prepared, for wrapping around cotton 
wicks, and thus forming a rude sort of candle. 





bees 


BronzE on Featoers.—Fashion has introduced gilded 
ind silvered feathers. It is chiefly goose feathers and wings 
of pigeons, which appear covered with gold and silver. The 
process is very simple. The feather is dipped in bronze 
powder and rubbed with a piece of wash-leather. In course 
of wearing, however, the bronze is very easily detached. 
To prevent this, the feather, before being dipped in the 
yronze powder, is taken through gum water, pressed nearly 
dry between cloths, and in its slightly adhesive state is 
treated with bronze powder. 

Partially bronzed feathers and wings are produced by 
covering those parts which are to remain plain with paste 
hoard, and the bronze powder is rubbed upon the rest with 
a feather. —Furber-Zeitung. 

[Of course varied effects may be produced by dyeing the 
feathers with aniline-colors, etc., prior to the application of 
the bronze. } 


PREECE’S IMPROVEMENTS IN TELEPHONES. 


Tue following description of Mr. Preece’s improvements 
in telephones, says the Anglish Mechanic, will be read with 
interest in this country and America, for reasons well known 
to our readers. The invention relates to improvements in 
telephones generally, but especially to those employed for 
the reproduction of musical sounds. An electric telephone 
is, as is well known, an instrument which causes matter at a 
distance to vibrate in unison with other matter vibrating at 
home. The latter, by its motion or vibration, is made to 
form or to vary electric currents in such a way as to act elec- 
tro-magnetically on the former, and reproduce in it. similar 
sonorous vibrations. In Reiss’s, Gray’s, Varley's, Bell’s, and 
other known forms of telephone, these sonorous vibrations 
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whose armature, vibrating in unison with the original source 
of sound, will, by its connection through a wire with a 
drumhead similar to that of the toy telephone, reproduce 
the transmitted sounds, whether articulate or otherwise. 
Fig. 1 shows partly in sectional elevation the arrangement 
of apparatus employed for transmitting musical and other 
sounds according to this invention. A represents the ordi- 
nary Hughes microphone, connected by means of insulated 
wires with the reel on the polarized relay, B, a battery being 
placed in the circuit. The relay consists of a horseshoe 
magnet, to one pole of which one end of an elastic steel ar- 
mature is attached by a clamping screw, the other end being 
free to vibrate in front of the other pole of the magnet. 
Around this pole is the coil of insulated wire, which forms 
part of the electric circuit. When a sound is delivered into 
the microphone, the pivoted tube or its equivalent, which 
forms the electric connection between the wires through the 
carbon block, will be thrown into vibration, and the even 
flow of the electric current being thereby disturbed, the 
elastic armature of the relay will be caused to vibrate in 
unison, as is well understood, thereby producing at a dis- | 
tance the sound received into the microphone, A. In order | 
to increase the volume of the sound produced in the relay 
the vibrating armature is connected with a sound amplifier, 
D, by means of a wire. This sound an.>‘ifier may consist 
of a piece of animal or vegetable parchment stretched over 
a conical tube, and secured in place by a hoop, similar to a 
drumhead; or it may consist of a disk or plate of ebonite or 
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of carbon, which is fastened to the center of the diaphragm. 
The primary wires of an induction coil are attached to the 
diaphragm and the springs, 8. A Bell telephone is connected 
with the secondary wire of the induction coil. The circuit 
is then completed through the semi-conductors, 








Fria. 2—MICROPHONE WITH CARBON DISKS. 


Another form is shown in Fig. 2. It has two carbons, 
C C, separated by a plate of metal 

Fig. 3 represents a microphone having ten plates, S, of 
silk. The silk is prepared for use by working into its pores 
a mixture of dextrine and lampblack. 























PREECE’ 


of thin sheet iron, secured in a frame or open case. The 
wire will be attached to the center of the disk plate or parch- 
ment in any convenient manner that will insure the trans- 
mission through the wire of the vibrations of the armature 
to the disk plate or membrane. It will now be understood 
that any sounds delivered into the transmitting instrument, 
A, will be reproduced in the receiving instrument, B, and 
the volume of this received sound will be increased by the 
sound amplifier, D; the increase of the volume of sound will 
vary according to the size of the disk or membrane put into 
vibration. 

Mr. Preece finds by experience that in transmitting sounds | 
to one person a disk of about 2 ins. in diameter will produce 
a good result, but he proposes to increase the area of vibra- 
tion relatively to the increased volume of sound required to 
be produced to suit various sizes of auditorium. He also} 
proposes to connect with a vibrating armature two or more | 
sound amplifiers of the proportion above indicated, so that 
the sounds transmitted from the Hughes or other instrument 
may be heard simultaneously by two or more persons. Fig. 
2 illustrates this modification, where three sound amplifiers, 
D D D, are shown as connected by wires or threads to the 
elastic vibrator. 


EDISON’S RECENT TELEPHONIC INVENTIONS.* 


Tue device of using several pieces of semi-conductor | 
instead of one was early tried by Mr. Edison. He} 
found that in general the loudness of the sound was in- 
creased by multiplying the number of contact surfaces. | 








ire reproduced directly by the action of the electricity, and | 
are re-enforced by simple sounding boards or resonators. Ac- | 
cording to this invention the vibrations produced in the re- 
ceiving instrument are transferred from their source to fixed 
or stretched membranes or disks in such a way as to increase 
the quantity of air thrown into sonorous vibration. Any 
approved kind of transmitter is applicable to this form of 
telephone, but the patentee proposes in general to use the 
instrument Known as Hughes’ microphone. 

The receiving instrument consists of a polarized relay, 


Fic. 1.—EDISON’S MICROPHONE. 
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NTS IN TELEPHONES 


Fig. 4 represents Edison’s pile telephone. A piece of 
cork, K, is fastened to the diaphragm, and presses upon a 
strip of platinum which is attached to a plaie of copper. 
The latter is one of the terminals of an ordinary galvanic 
pile. The other terminal plate presses against the metallic 
frame of the instrument. When the pile is included in a 
closed telephone circuit it furnishes a continuous current. 
The strength of this current depends upon the internal re- 
sistance of the pile and its polarization, and these are varied 
by vibrating the diaphragm. The pile is composed of alter- 





Fre. 3.—MICROPHONE WITH SILK DISK. 


nate plates of zinc and copper, Z, C, anda bibulous medium, 
G, between the pairs of plates. 

In Fig. 5 a condenser telephone is represented. In this 
instrument the plates are arranged as in the ordinary form 
of condenser. An initial pressure is put upon them " a 
screw bearing in the solid frame of the instrument. The 





Fre. 4.—VOLTAIC PILE TELEPHONE. 





Instruments of this nature have now become known as 
microphones. Fig. 1 shows one of the first forms invented | 
by Mr. Edison. Four pieces, C, of charcoal are used, each 
supported by an upright spring, as at S and 8S’. The piece 
of charcoal nearest the diaphragm impinges upon a disk, D, 


* From Prescott's * Speaking Telephone, Electric Light, etc.” 


diaphragm in vibrating varies the distance between the 
plates; this alters their static charge, and affects also the 
electric tension of the line. 

Mr. Edison's latest form of transmitter is shown in Fig. 6. 
The prepared carbon, C, is contained in a hard rubber block, 
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open throughout, so that one side of the carbon is made to putting the telephone in and out of the circuit. The small thick, having a groove around the edge for receiving fine 
rest upon the metallic part of the frame which forms one of induction coil used with the apparatus is placed beneath the copper wires, which pass several times around them, and 
the connections of the circuit. The opposite side of the desk and in position where it is not liable to damage. When communicate with the binding posts. The disks are cut 
the switch is turned as represented in the cut, the apparatus from ordinary battery carbons of the proper thickness, 
is in proper condition for speaking purposes; when it is and requiring no preparation, beyond rubbing together 
turned to the opposite buttons, which is its normal position slightly to bring them to a surface. 
| when not in use, the telephones are cut out of the circuit, The casing, which is of wood, consists of two parts, one 
the sounder, battery and key alone being then included. The being chambered to receive both carbon disks, the other 
same battery is used for both signaling and talking. The re- having a mouthpiece formed in it with a central opening % 
ceiving instrument, which is shown in connection with the in. in diameter. The lower carbon is rigidly held in position 
Edison telephone, is the Phelps crown telephone (Fig. 8). by the felt or cloth lining of the casing; the upper carbon 
It is composed of the ordinary diaphragm, electro-magnet, disk is loose and rests upon the lower one. The outer sur- 
| or soft iron pole piece, and several steel bare that have face of the upper carbon disk is varnished with shellac, and 
provided with a ring of blotting paper to absorb moisture. 

The two binding posts are placed in the local circuit, as 
before explained, and the receiving telephone is connected 
with the secondary wire of the induction coil. 

This transmitter needs no adjustment, it being only neces- 
sary to place it in a slightly inclined position to bring it into 
adjustment. With this instrument speech is transmitted 
very clearly and quite loudly, with the timbre of the speak- 
er’s voice. Singing and various kinds of instrumental music 
are transmitted beautifully. 

The inventor attributes the effectiveness of the instrument 
to the utilization of the entire surface of the disks, the en- 
circling wire insuring an even distribution of the current 
throughout the entire disk. 











Fic. 5.—CONDENSER TELEPHONE. 


carbon is covered with a circular piece of platinum foil, P, 
which leads to a binding post insulated from the frame, and 
forming the other connection for placing the instrument in 
the circuit A glass disk, G, upon which is placed a pro 
jecting knob, A, of aluminum, is glued to the foil; and the 
diaphragm, D, connecting with the knob serves. when 
spoken against, to communicate the resulting pressure to 


THE WATCH TELEPHONE. 


Tuts form of telephone, as will be seen from the illustra- 
| a 





Fie. 9.—DOUBLE-CROWN TELEPHONE. 





previously been rendered permanently magnetic. These 
magnets, usually six in number, are bent into a circular 
form, and have three like poles joined to one end of the 
core, Which carries the magnetizing helix and radiates from 
| it in as many different directions. The opposite poles are 
joined to the periphery of the diaphragm, which is contained 
in a case of polished hard rubber and faces the free end of 











a/ the soft iron core. Fig. 9 represents a double crown instru 
Fie. 6.—EDISON’S CARBON TELEPHONE ment, Which consists of two single-crown instruments joined 


together, with a common vocalizing chamber between them. 


the carbon. A substantial metallic frame surrounds the! 4 NEW FORM OF TRANSMITTING TELEPHONE. | 


carbon and its connections and protects them. 


This instrument is mounted upon a projecting arm, with NOTWITHSTANDING the multitude of telephones which 
a joint in each end, as shown in Fig. 7. The lower end of bave been perfected within the last two years, it seems that 
the arm is secured by means of a joint to the disk. This the subject is far from being « xhausted. The accompanying 
arrangement permits of placing the telephone in a con- | Cngravings show a very simple and effective transmitting | 
venient position for speaking purposes. telephone, devised by Mr. Edward H. Lyon, of Brooklyn, 





The manner of using the instrument will be readily un- 
derstood by reference to Fig. 1, and the details of its con- 
struction are shown in Fig. 2. This instrument is tion, takes its name from its likeness to one of the old-fash 
used only as a transmitter, the Bell telephone being used as ioned ‘‘ turnip” watches. The figure shows its full size, 
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Fie. 7.—ARRANGEMENT OF TELEPHONE FOR 
OFFICE USE. 


Edison’s telephone depends wholly on the battery for 
its power, and not upon the voice, as is the case with other 
telephones. All that is required is that the words should 
be spoken distinctly and in the ordinary tone of voice 

Fig. 7 shows a convenient way of arranging the telephone 
apparatus for shop, counting-room, and other purposes. 





LYON’S TRANSMITTING TELEPHONE. 















a receiver. The transmitter is placed in a local circuit, and | and it is the smallest kind of Bell telephone yet made. The 
op ny = 7 ey he of a small induction coil, | magnet is bent into a circular form, and the coil is a 
a , 71 ED r as shown in Fig. 1. The secondary wire ofthe coil is in the | upon one of its poles, the planes of the magnet, coil, a 

Fia. 8.—SINGLE-CROWN TELEPHONE. main line, which may include several receivers of the Bell design being ‘all din A to each other. The articu- 

form. It is stated that, with a main line of considerable | lation is as distinct as with the larger telephones. This con- 

The carbon telephone is jointed to a projecting arm, and length, say, three or four miles, no ground connections are| venient form of telephone, which can easily be carried 

the Phelps crown instrument is used as a receiver, the call | required. in the pocket, is a desigo of M. Alfred Niaudet-Breguet, 

being given by an ordinary telegraph sounder and key for his telephone, as will be seen by reference to Fig. 2,| Paris, to whom we «re indebted for the illustration.—Zee- 
interrupting the circuit. The switch at the back serves for ' consists of two similar carbon disks, 17g in. diameter, 1, in. | graphic Journal. 


















Fressuary 15, 1879. 
SOME MODIFICATIONS OF THE MICROPHONE 
AND TELEPHONE. 

By Gro. M. Hopxrns. 








Tue microphone now exists in many forms, and is an ex- 
ceedingly interesting instrument, although it has not, thus 
far, attained the usefulness of the telephone. The several 





Fie. 1.—MICROPHONE WITH GRAPHITE RODS. 


forms of microphone are easily constructed, but all, so far 
as I know, are defective in some particular. An instrument 
of this sort that is sensitive enough to transmit the slightest 
sounds is too sensitive to transmit the heavier sounds proper- 
ly. In the instruments shown in Figs. 1, 2, and 3, these 
defects are in a great measure remedied. These microphones 


Fic. 2.—MICROPHONE WITH PENDANTS. 


are so simple and so easily made that I give a description of 
each, so that any one who wishes to experiment in this di 
rection may be able to do so. 

The instrument shown in Fig. 1 has a wooden diaphragm 
one-eighth inch thick and fcur inches square, which is glued 








Fie, 3.—MICROPHONE WITHOUT CARBON. 


to a narrow frame supported by suitable legs. Two pieces 
of battery carbon, A B, are secured by means of sealing wax 
to the diaphragm about an inch apart and at equal distances 
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from the center. They are both inclined downward at about 
the angle indicated in the engraving, say 30°. The carbon, 
A, is longer than the carbon, B, and has in its under surface 
three conical holes — made with a penknife point—which are 


large enough to receive the upper ends of the graphite pen- | 








Fic. 4.—NEW FORM OF 'RELEPHONE. 


cils, C. The lower ends of the pencils rest in slight cavities 
in the lower carbon. The pencils, C, are simply pencil leads 
sharpened at each end and placed loosely between the car- 
bons; they are inclined at different angles, so that the motion 
of the diaphragm which would jar one of them would simply 
move the others so as to transmit the sound properly. Bat- 
tery wires, which are connected with a telephone*, are at- 
tached, one to the carbon, A, the other to the carbon, b, 





Fie. 5.—A NEW MICRO-TELEPHONE. 


The diaphragm and its support in Figs. 2 and 3 is the 
same as that already described. The microphone shown in 
Fig. 2 has a piece of battery carbon, D, secured in an inclined 
position to the diaphragm near the middle, by means of 
sealing wax. Three carbon pendants, E, of different sizes, 
are suspended by very fine wires, so that they rest upon the 
upper surface of the carbon, D, The three fine wires are 
all connected with one of the battery wires, and are fastened 
at suitable distances apart to the face of the ‘iaphragm by 








Fic. 6.—MICRO-TELEPHONE ON A VIOLIN. 


|a drop of sealing wax. A fine copper wire is wound around 
the carbon. D, and connected with the battery. 

The construction of the microphone shown in Fig. 3 is 
so obvious as to require little description. One of the bat- 
tery wires terminates in a series of coils, F, and is attached 
to the diaphragm above the middle. The other wire is con- 

* Full directions for making telephones in SciznTuric AMERICAN SuP- 

| PLEMENT, No. 142. 
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| nected with a strip of metal, G, which is secured to the dia- 
phragm below the middle, and is curved and indented to re- 
ceive the wires, H, which, by the way, must be quite fine, 
say No. 30. 
These instruments are used as transmitters; a Bell tele- 
phone is used as areceiver. By using a number of rods, 
vencils, or pendants instead of a single pencil, as in the 
lughes microphone, much if not all of the jarring is avoid- 
led, while it is capable of performing the feats usually ex- 
pected from instruments of the name, such as the transmis- 
| sion of the sound of the ticking of a watch, the tramp of a 
fly or an ant, the crumbling of paper, whistling, instrumen 





| Fig. 7.—MICRO-TELEPHONE ON A PLAIN 
SOUNDING BOARD. 


tal and vocal music, and, under the proper conditions, 
articulate speech, whispering, etc. 

The instrument shown in perspective in Fig. 4 and in sec- 
tion annexed fulfilis the requirements of both microphone 
and transmitting telephone, being capable of transmitiing 
articulate speech as loudly and clearly as any of the well- 
known forms of telephone. It is not necessary that one 
should speak directly into the instrument; it may be in one 
part of the room and the speaker in another. It will trans- 
mit a whisper, or the conversation of two or three persons, 
and it is partial to violin and flute music or whistling. It 
seems almost incredible that an instrument of this construe- 
tion should do these things, as everything is accomplished 











USED AS 


A 


Fie. 8.—MICRO-TELEPHONE 
TELEPHONE. 


through the medium of a long lever actuated by the dia- 
phragm; but this construction amplifies the vibrations of 
the diaphragm, and renders the instrument effective. The 
mouthpiece, which contains a ferrotype diaphragm, is mount- 
ed on a standard, and the diaphragm is damped as in the 
phonograph by means of short pieces of rubber tubing 
placed between it and the mouthpiece. A wooden spring is 
attached to the diaphragm support, and extends across the 
diaphragm downward toward the base of the standard. A 
small set screw passes through the spring and bears upon a 
thin metal plate that rests upon a soft rubber block, placed 
against the center of the diaphragm. ‘The spring between 
the set screw and the fixed portion is reduced somewhat in 
thickness, and from the set screw to the lower end it is 
tapered to make it as light as possible. A small pencil of 
battery carbon is cemented to the extreme lower end of the 
spring, and a very fine copper wire is wound around it and 
carried upward to the fixed portion of the spring, thence 
downward to the binding post at the left. A small metallic 
spring is secured to the standard near the base, and carries 
at its free end a block of battery carbon, which is brought 
into light contact with the carbon on the end of the wooden 
spring by turning the adjusting screw thai passes through 
the metal spring and bears against the standard. The metal 
spring is connected with the binding post at the right. This 
instrument, placed in an electrical circuit in which there is 
|a Bell telephone, will transmit speech with considerable 
loudness. It requires no call or alarm, as a loud sound made 
directly into the mouthpiece will produce a noise in the re- 
ceiving instrument which may be heard in any part of a 
room of ordinary size. 

The instrument which is shown in Figs.5, 6, 7, 8, consists 
essentially of two springs secured to a small base piece, and 
each supporting at their upper end a piece of ordinary bat- 
tery carbon ese two pieces of carbon are placed in light 
contact, and two springs are put in an electrical circuit, in 
which there is also a receiving telephone of the Bell form. 








This instrument is represented full size, in detail, in Fig 
5 In Fig. 6 the micro-telephone is placed upon a violin 
In Figs ind 8 it is secured to a small sounding board. The 
two carbon supporting springs ire fastened to a single base 
by the tinding posts which receive he batterv wires An 
uijusting screw passes through one of the springs at or neal 
its nter. and bears against a rubber button projecting from 
he othe pring Chis simple device when placed on a table 
ndicat the receiving telephone the slightest touch of the 
tinver on the tabl t n the instrument Blowing on it 
minke nih ect n nstrument adeafening roar; drawing 
i hair o bit of « n across the carbon is distinctiy audi 
ble in the ceiving instrument 
Wh levi jaced ona small sounding board 
ever nad in the om is received and transmitted An 
int runt h unding board can be plainly heard 
And a ch upon the instrument or the table which sup 
por t vhich without re micro-telephone would we on 
tire!) naudible wm ty listinetly heard in’ the ecelving 
telephone by aid of the ment n though miles in 
ti en 
Wh t laced on olin Fig. 6, blowing lightly 
upon the rin rroduc Eolian hat on in the receiver 
mid n un » the violin is rendered in the receiving in 
rument with ar Rolian harp accompaniment When 
mounted on iolin or sounding board it will transmit ar 
ticulate speech utt din an sortion of a room of ordinary 
VA it will receive and trat i! i“ nisi ft t plano und 
even the turning e mu hh veard Whistling, 
flute music, and othe muna ire transmitted th their 
characteristh rf lune nich, an milore 
Chis instrument, alt ih mple, is capable o 
loing all that has en done by othe instruments of an 
yrnat us characte wut it requires the most delicate ad 
istment 
A SIMPLE MICROPHONE, 
Tuer mouthpiece, A, is turned m walnut, and a ferro 
bat B. 2 nel n diameter, attached, a light ring 
Nottin iper b ton each sid t its edge, and 
, | 1 lb ver it flat iron rin ( 
Dw ( ip hon, D,D, ar ecurely glued 
u ter as possible In their cavi 
I wimnted ul of raphite, or 
™ n nel ! neh thick 
reup i efully wrapped the ex 
! sulated ype vil ihe other end 
) ‘ mm with it iinding screw Inter 
yi ' rT i e thus made, and a Bell telephone, in 
the reuit of r two Grenet it he slightest seratch 
or rub of a feather was we audible The usual experi 
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ments with the microphone have been sufficiently described 


to rviate the necessity f repetit here Placing the 
nouthpiece of the present instrument upon my body, a tis 
ener th the telephone t T ther end of the line, about 
200 feet distant, was able distinctly to hear the beating of 
my heart Che same was still audible, though more faintly 
when merely single finger was placed on the ferrotyy« 
plate, and even when the contact was made by means of 
short steel rod held between the fingers, w hile the further 
end re i as near as convenient to the middle of the disk 
Th veriment has been successfully repeated with differ 
nt auditor Thus far this form of microphone has not 
elded tistactory result when used as a te lephone trans 
mitter of articulate speech Vocal music is taken up by it, 
nut the reproduction is somewhat harsh. 
NEW STETHOSCOPIC MICROPHONE 

By mean f thi paratus of MM. Ducretet & Co... of 
Par he teeblest pul ol the le t, pulse, and arteries 

vy be heard in several telephones placed in circuit. It is 


SCLENTIFIC 


a very delicate instrument, and exquisitely sensitive, and 
this is its fault, if it have any 

Two tambours, such as devised by M. Mavey, are coupled 
to a microphone; one of these. T searcher: the 
other, T, as a receiver. The feeblest movements communi- 
cated to the tambour, T’, act through the medium of the 
India-rubber tube which unites them, upon the tambour, 
T, and, consequently, on the lever microphone, L, the sen 
sitiveness of which can regulated by the counterpoise 
PO. The microphone terminates in a pencil, C, formed of 
retort carbon or of plumbago, which rests on a disk of the 
material fixed on the receiving tambour The whole 
forms a complete circuit. in which is a Daniell or Leclanché 


’ serves as a 


be 


Same 


battery of one to three elements, and the telephones through 
which are heard the pulsations from the searching tam 
bour, ‘T 


lhis microphone is susceptible of modification, and will 
undoubtedly the means of more extended physiological 
observations. By substituting a small funnel for the tam 


ln 


bour, T, speech may be transmitted 
\ REPORT ON UNDERGROUND TELEGRAPH 
WIRES 
Tun Chieago City Council has under consideration the 
feasibility of carrying the fire alarm, police, and water tele 
rraph wires underground, and in connection with the pro 
ect, the superintendent of the city telegraph system, Mr. 


J. P. Barrett, has submitted the following report. 


I find that the principal portion of the telegraph wires in 
the leading cities of Europe are laid underground, and in 
the of in 1875, 3,500 miles of under 

round wire belonging to the government telegraph system, 
ind in Paris, about the same date, all the wires were under 

round. In Germany there are several underground tele 
rraph lines, between one city and another For instance, 
ferlin is connected with Hamburg, Maye nee, Strasbourg, 
Cologne, and many other cities by underground lines the 


city London there were 


ntire distance The wires are run underground in the 
cities of Berlin, Dantzic, Stettin, Hamburg, Bremen, Co 
logne, Frankfort -on-the-Main, Maye nee, Carlsruhe, and other 
large cities and towns of Germany ind in Geneva, Lau 


sanne, Berne, Neufghatel, Zurich Winterthur, Schaffhausen, 
Saint Galle, and Lugano, in Switzerland. In nearly all the 
cities of Europe neither posts nor wires are visible, but the 
system of underground cables is adopted instead 

These cables contain from five conductors each, 
insulated with gutta percha, and the whole protected with 
un armor of iron wires. This system has shown itself in 
practice both economical and reliable. There are now 
in Paris working lines that have been buried for twenty 


to seven 


to be 


five years, and which have been the cause of little or no ex- 
pense 

The annexed table gives the length of the conducting 
wires employed in the fire alarm telegraph system of the 


various prominent cities in Europe that have placed their 
wires underground with satisfactory results 


Feet of Wire. 
‘ 








Frankfort-on-the-Main 5,284 
(msterdam 233,040 
Berlin 738,000 
arated illia e d nl in te cecal lees ee idee nel 6 17,056 
EER OEE NT Te 43,670 
Hamburg 151,631 


Cologne 


Dusseldorf 


59,696 
33 S82 


Leipzig 54,540 
Dantzic 2,302 
London .. 155,640 
Paris All lines 


underground wires hitherto em- 
The larger proportion of the work which 
ven done has consisted of copper wire, insulated first 
vith gutta percha, and the gutta percha protected from the 
ition of the atmosphere by a covering of tar and tarred tape. 
lhe wires so protected are bunched together in a sort of 
cable and drawn through an fron pipe. In some cases the 
wires, after being insulated with gutta percha, are protected 
by a series of galvanized iron wires, laid spirally around the 
The pipes containing the wires nave been generally 
laid in the ground at a depth of two and a half or three feet 
below the surface. In Paris the cables are coated with a 
ead covering and hung in the sewers. 

Another method of insulating and protecting underground 
wires has been by the use of an insulator known as kerite. 
which is a form of vulcanized rubber, especially adopted as 
a telegraph insulator, and the copper wires, after being in- 
sulated with Kerite, are laid in lead or iron pipe or wooden 
boxes under the ground 

Another method of Professor Brooks, of Philadelphia 
(late United States Commissioner to Vienna International Ex 
hibition), has been successfully employed within the past two 


The different systems of 
ploved 
} 


has 


ible 
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or three years, which consists in covering the copper wire 
by winding or braiding with cotton thread, depriving the 
thread of its moisture so as to secure a high degree of insu 
lation, bunching the wires together, as many as are required 
on a given route, drawing them into an iron pipe, and fil] 
ing the pipe and keeping it full of specially prepared paraf 
fine oil (The paraftine oil serves to keep out moisture from 


the pipes and to insulate the wires.) Cables laid upon this 
system have been in satisfactory operation for more than a 
year, showing no signs of deterioration 

" There are many advantages in the use of underground 
lines of a special importance for the fire alarm telegraph 
service, in their almost absolute freedom from sudden and 


unexpected interruptions, owing to high winds, storms, fires 





accumulations of ice and sleet, and consequent freedom from 
the cost and trouble of repairs, which with overhead 

even when constructed in the best manner possible 
frequent occurrence. Interruptions to underground 

as compared with overhead wires, are stated to be 
experience in European cities) as one te a thousand 
advantage would render the fire aiarm tele 

more reliable and efficient. The disadvantages may !« f 
ly summed up in the four words—original cost of « ue 


tion. 

Upon a careful estimate of the cost of laying underground 
in Chicago all the wires that we are now using, I fir 
the cost of each would be as follows: 
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In the above estimate, I give the cost for double the num 
ber of wires now in use, for this reason, that inasmuch 
when underground wires are once laid they ought not to be 
disturbed for the purpose of putting in new conductors 
would be policy, if our wires should be put underground 
to allow about double the number of wires now employed 


so as to leave room for the future expansion of the fire 
alarm system. But this doubling of the number of cot 
ductors would not anywhere near double the cost of th 


work, forthe reason that so large a proportion of the ex 


pense is in the digging and pipe. 


IMPROVED MUSICAL CONDENSER 


apparatus, 


and the 


Some time ago Mr. Varley constructed ar 
called by him the ‘‘ musical or singing condenser,” 
same is now being exhibited in London and attracting gene 















































Vv 





others ol 
for 


ral attention. The apparatus, like so many 
similar character, is too complicated and incomplete 


| practical purposes. It consists of tbe receiver, the tran® 
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mitting apparatus, and the condenser. The latter, K, is 
composed of a pile of leaves of paper and tinfoil, following 
alternately; the = 2, 4, 6, ete., are united together at one 
ead; the pairs 1, 3, 5, ete., at the opposite end. The whole 
i: inclosed by copper frames, D D’, supplied with screws to 
»nect the wires. The sheets may be tirmly compressed, 
operation not being disturbed thereby in the least. 
he receiving and transmitting appar: itus consists of a sort 
f telephone, E. The place of the diaphragm 1s filled by a 
ect of metal foil, L in in the center of which is fastened a 
indrical piece of carbon, G. Against the latter is placed 
cond carbon cylinder, H, resting on a wooden cro spiece 
B. fastened at A to one wall of the case, B, by means of 
rulating screw, V, to the other wall. A spring, R, ex 
nding across the board, A B, imparts to the latter a cer 
iin degree of elasticity, which is necessary to insure suc 








[he metal sheet receiving the sound is connected with one 


he poles of a battery, consisting of six Leclanché cells; 
w lower ¢ arbon < ylinder is connected with the primary 
wlix of the induction coil, M, which connects on its part 


with the other pole of the battery Finally the two poles of 
the secondary helix of the coil are connected with the ends, 
D D, of the condenser 

rhe secondary helix of the coil consists of twenty layers 
of No. 32 wire, well covered with silk; the primary helix 
consists of five layers of No. 16 wire. The length of the coil 
does not exceed 24; inches, and the core is 3g inch thick. 

The receiving and transmitting apparatus must be regu 
lated by experimenting. The two carbon points, when at 
rest, should not touch each other, but must be brought 
into contact by the slightest vibration of the metal sheet 
The right position may be determined as follows: When the 
same note is repeatediy sounded into the collector, the car 
bons may be approached till the sound is distinctly repro- 
duced. When three notes, sounded in succession into the 
collector, are plainly heard from the condenser, the appara 
tus may be considered sufficiently well regulated The 
melody must be sung into the receiver while the mouth is 
placed as near as possible to the entrance. Voices resembling 
the sound of a flute are most easily reproduced 

The apparatus may be used in the same way as Edison’s 
telephone. When it is used as a microphonic receiver, the 
carbon points must be brought into contact.—L’ Heetricité, 


THE CONDITIONS OF HEALTH IN THE INFANT. 


A Lecture delivered Jefferson Medical College, Phila- 
delphia, Pa., by Wm. B. Arkrxson, M.D 


Ir is xbsolutely impossible to judge correctly of any dis 
eased condition of the human frame, unless we pal viously 
have a thorough knowledge of that frame in a state of he: = 


This proposition is so self-evident that it is unnecessary fo 
me to do more than make the statement. While this is on 
as to adults, it applies with equal force to the cases of chil 
dren. We carefully study the anatomy and physiology of 
each organ, its relations to other organs, and the conditions 
of the body as an accumulation of these parts. So it be 
hooves us to study the child, to familiarize ourselves with it 
in every way, from the moment of birth up to the time when 
it and its discase may be regarded as no loner peculiar, but 
as coming under the ordinary heading of diseases of adult 
life. 

Feeling the necessity of such a study, and knowing well 
that the books are almost completely silent on this impor 
tant point, I have deemed it well to devote this lecture to 
the consideration of healthy children, and what we should 
expect to find in them. 

At the moment of birth the infant changes entirely its 
mode of life. From a condition peculiar to itself, it changes, 
ata bound, to the condition of a breathing animal. ilitherto 
its lungs have been in a dormant state, their cells flaccid; 
now these cells expand, the air suddenly rusbes into them 
and fills them, gradually, to their utmost capacity. The 
blood no longer flows through the umbilical cord, but passes 
by a new route through the lungs, and as it passes is won- 
derfully changed and vivified by the reception of oxygen 
from the air in the lung cells, burning out the effete black 
matters which but recently loaded it. The child has become 
‘a living, breathing soul.” 

From a condition of almost perfect rest, its limbs and body 
folded upon themselves so as to occupy a remarkably small 
space, it assumes the role of an active, moving being. This 
is an especial point; a healthy infant, save when asleep, is 
almost constantly in very active motion. But as the little 
being commences to grow very rapidly, it requires a great 
deal of food and rest to enable it to progress; hence, we find 
that an infant sleeps two-thirds or three-fourths of its time. 

But before we attempt the consideration of its habits, it 
would be well to give you some idea of its appearance. The 
average infant at birth measures about eighteen inches in 
length. As Ihave just said, it commences to grow very 
rapidly, and so continues, but each year slightly diminishing 
the increase. Thus, for the first year, it grows at such 
rate that by the close ofthe year it has attained a length, of 
say 26 inches; during the second year the increase is less, of 
about four inches; say half as much as that of the first year; 
the third it again is lessened, amounting to three inches, and 
thus it continues, averaging from this time about two or two 
and a half inches each year, slowly decreasing, until from 
the fourteenth or fifteenth year the child rarely gains more 
than one inch each year. 

The weight is usually seven and a half pounds. On this 
point we are continually liable to deception. Again and 
again I have been assured of extraordinary weights, or con- 
jectures have been made, but the test by a pair of good scales 
or the little standard scales now so often met with in ms any 
households, will reveal a very small number of children 
above the weight of eight pounds. The general rule is that 
female infants are a trifle shorter and lighter than males. 
In the case of twins the two generally weigh about ten and 
a half to eleven pounds. At the end of the year the infant’s 
Weight has increased to about twenty pounds; and the in- 
crease goes on at the rate of four or five pounds by the end 
of the second year, and year by year from four to seven 
pounds. Marked variation either way, as to length or 
weight, does not constitute disease, though these points 
Should be considered when a prognosis i required as to pro- 
babilities of life, ete. 

The color of the skin is of a deep pink tint; the skin being 
delicate and highly vascular. The peculiar cheesy covering 
so often found tenaciously adhering to the surface of many 
new-born infants, technically called vernix caseosa, varies 
— in profuseness, and in a large number of children is 
entirely wanting. I have not observed any difference as to 
the health of children in relation to the absence or profuse 
ness of this matter. General desquamation of the cuticle, to 
4 greater or less extent, occurs within a few days. 
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The body and limbs are soft, not flabby; giving rather the 
sensation to the hand of fatness, and im reality the majority 
of infants are plump and in good condition, even when the 
mother has been poorly nourished during pregnancy. 

The appearance of the child is rather as though the head 
and body had been nourished, tothe neglect of the limbs, 
but this is solely due to the fact that the limbs have been al- 
most perfectly quiescent. We find that the muscles are de- 
ficient in fibrine, hence they are soft and destitute of that 
firmness which they subsequently acquire by the almost 
constant use to which they are put by the child in its varied 
movements 

The bones are relatively small, and greatly deficient in 
earthy matter, being almost wholly cartilaginous. Hence it 
is that they yield so readily to force, not breaking, but 
bending, and finally, when bent too far, we have produced 
what is technically called the ‘* green-stick ” or partial frac- 
ture—the bone being broken on one side and bent on the op 
posite. This want of strength in the skeleton is important 
to be known, in order that care may be taken not to expose 
the childto injury by the upright position at a very early 
age, and especially by those efforts, so common with fond 
mothers and nurses, of placing children too soon on their 
feet, in the desire to see them commence to walk. We may 
almost always depend upon the child itself in this matter, 
as it instinctively endeavors to place itself erect when it 
feels that its legsare able to bear the weight placed upon 
them. Another important point is to remember that the 
shafts of the long bones and their epiphyses ossify at differ- 
ent periods; and that these epiphyses are almost loose, as it 
were, or so slightly joined to the bones that a very trifling 
force will separate them. The solid union is rarely com- 
pleted until after the age of puberty, say the fifteenth or 
sixteenth year. The hbonesof the skull are separated by di- 
visions covered by mm rane, and these lines become sub- 
sequently the sutures, or lines of ossific union of the bones. 
At the points where these sutures unite orcross cach other, 
ossification is still less complete, and slower in its: progress, 
so that large openings, the fontanelles, present. These are 
familiarly called the ** moulds of the head.” There are se- 
veral of these, but the two most prominent and important 
are the anterior or larger fontanelle, formed by the two 
frontal and the two parietal bones, sbaped like a trapezium, 
with the anterior angle most acute, and the posterior or small 
fontanelle, which is formed by the two parietal and the oc- 
cipital bones. This is very much smaller, and is usually 
ossified much earlier than the anterior, which remains in a 
membranous state until the child has acquired some age. 
The fifth yearis usually the age at which these openings 
have become completely filled by bone. 

Generally, at the moment of birth there is some hair on 
the scalp, but when this is unusually long and thick it falls 
out, oe > gradually replaced by the permanent growth. 

The pulse of a new-born child is markedly rapid and soft, 
and is ¢ sor~d affected by the slightest causes, as emotion, or 
position, and even varies at different periods of the day. 
The heart, though large, proportionally, is soft and pale. It 
contracts and dilates at an average rate of 129 times in the 
minute. But though the pulsations in children are always 
more frequent than in adult life, yet this great frequency 
soon begins to lessen, and by the fifth year it has fallen to 
85 or 90 beats. 

On this subject Tanner gives the following conclusions: 
‘‘In young infants no signs can be deduced from the fu.l 
ness or hardness, the strength or weakness, of the pulse, 
since, generally, these distinctions cannot be even recog- 
nized. The pulsations are often irregular without any dis- 
ease being present. They are very frequent, the pulsations 
varying from 100 to 120° a minute; the average quickness 
being about 104 for children under five years of age. They 
diminish gradually as the period of weaning approaches, 
continuing to do so until adult age, when they are about 
eighty. Sex has no influence up to the age of se ve n year 
after that the female pulse becomes slightly quicker than 
that of the male. Sleep lowers the frequency by abou 
eighteen or twenty beats, and makes it also more regular.” 

The respiration is the first action of the child. The mo 
ment it is extruded from the parts it involuntarily draws in 
the air, expands the cells of the lungs, and at the same mo- 
ment there commences the change by which the blue or ve- 
nous blood is changed into arterial or red blood, 

At all ages the act is without any regularity. The indi- 
vidual, while deeply intent upon some pursuit, neglects, as 
it were, to inspire fully, and by and by the wants of the 
system compel him to take ina full, long breath. This is 
equally the case in all stages of childhood, though the respi- 
ration becomes more decidedly regular after the close of the 
second year. It must be understood that the child does not 
for some time fully expand its air cells. This is a gradual 
process. The act of inspiration in very young children is 
almost wholly by means of the diaphragm and abdominal 
muscles; there is but slight dilatation of the chest. Of course, 
during sleep, the respiration becomes more regular and tran- 
quil. The number of respirations is about thirty during 
sleep, to forty during the waking moments. As I have said 
already, this act isso readily affected by the most trivial 
causes, and may jump in a moment, as it were, to double 
the number of the usual average of respirations, that it can 
enter but to a limited extent into our diagnostic means. 

The temperature internally is quite uniform. It varices but 
slightly from that of the adult. 

During the first few days or a week it is rather lower, the 
average being about 985°, while subsequently it ranges 
about 99°. Of course, the temperature externally varies as 
that of the atmosphere to which it is exposed. 

We next come to the digestive system. Here we find 
many points which are of great importance to bear in mind. 
The mouth seems especially modeled at this time for the act 
of sucking, by the absence of teeth and by the disposition of 
the lips, palate, and posterior nares. Ata very early period 
taste appears to be entirely absent, for we find the new-born 
infant readily accepting even quite nauseous substances 

3ut this does not long continue, for it is soon noticed that 
the little one quickly discriminates between bitter and sweet 
or aromatic fluids. The organs of digestion are ready for 
the most active duty; and hunger and thirst are perhaps the 
earliest sensations after the first hours of life. 

Saliva is not secreted until after the third month. The 
alimentary canal is much less tortuous than in later years, 
and the angle by which the cesophagus is joined to the 
stomach is an obtuse one, and hence the act of vomiting is 
a matter of great ease in the case of children. This is one 
of the admirable provisions of nature to enable the little pa- 
tient to eject the contents of its stomach, which may often 
serve as a prophylactic against additional intestinal troubles. 
We may really denominate this regurgitation, rather than 
vomiting Nor is this all, for we find that articles of food 
which must have passed out of the stomach into the lower 
bowel are very freguently ejected by the mouth. Again, we 
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find, by the ease with which the fecal dejections are passed, 
that the bowels are much less tortuous in their course. All 
the digestive organs are less perfectly organized than in after 
life; yet they are fully in a condition to digest rapidly and 
completely the appropriate aliment so necessary to supply 
the material with which to build up the entire structure. 

In fact, the stomach has so little work to do in comparison 
with its after duties, that in the infant itis but little more, 
in form and purpose, than an enlargement of the tube at 
this point. Showing that its function is not to retain the 
food fora long time, as in‘adult life. and there subject it to 
the process of digestion, but that the food is really to be 
brought into its cavity almost fully ready for the changes 
which are to occur as it is conveyed rapidly on into the 
blood vessels. The capacity of the stomach of the infant is 
not very great. Perhaps half a pint placed at one time within 
it will be sufficient to fill it uncomfortably full. About four 
to six ounces of food is the average amount of liquid nour- 
ishment taken at each time of sucking. So rapidly is diges 
tion accomplished, that in about two honrs this is digested 
and nature again demands a supply. This is the rule, with 
variations according to circumstances, throughout the day 

But at night the majority of infants arouse from their slum 
bers about once in six hours, and require to be nursed 
Much, here, however, depends upon habit. By care, many 
mothers succeed in accustoming their infants to a much longer 
interval at night, and thus secure for themselves a more com 
fortable rest. Those mothers who allow themselves to give the 
breast to the child at every moment of restlessness, or on 
every occasion that they may take the child into their arms, 
soon accustom the little one to demand it, and they rapidly 
place themselves under the caprices of a tyrant whose claim 

are galling, even though they are covered with the velvet 
covering of maternal love. 

When nursing, the infant sucks until it is satisfied, unless 
some interruption occurs Ifence, this pol t, as to the 
quantity of food to be taken at once, need only claim our at 
tention in cases where artificial feeding becomes necessary 

The act of nursing on the part of the chi.d should never be 
one indicating effort. A healthy nipple and breast give 
forth the supply with but little solicitation. A healthy child 


draws its nourishment without effort, and with evident plea 
sure. During the act of sucking it must not be forgotten 
that the respiration is necessarily performed through the 
nose. Hence its distress when, from any cause, that organ 
is obstructed. 

Vomiting, or rather, regurgitation, constantly occurs in 
healthy children, as a result, almost always, of an er di 
tention of the stomach. In these instances it « up with 
little or no change, often just as it was drawn from the 


breast. 
Many infants quietly draw the milk, and as they become 





satisfied, gradually fall off into a sound, refreshing slumber 
This is wo asthe stomach is permitted, without disturb- 
ance, to digest and dispose of the milk. Too many people, 


such as fond fathers, ete., forget their own sensations after 
a full meal, and snatch the little one from its mother’s arms, 

sit lies back in pleasant contentment, and the next mo 
ment it is tossed into the air, tickled, to make it laugh, trot 
ted roughly on the knee, all as though the little stomach was 
a churn, and the effort was now being made to convert its 
contents, as rapidly as possible, into butt Cheese, of a 
very indigestible form, is the usual result, «nd fortunately 
for the child, it also usually ejects said result over the 
clothes of its fond entertainer. 

The bowels should be, immediately after birth, evacuated 
of a dark-greenish or blackish matter, of a tarry consistence. 
This is called the meconium, and generally, under the ape- 
rient action of the colostrum, or first milk of the mother, it 
is completely cleared out by the end of the second or third 
day. Then the discharges become of a soft, curdy appear- 
ance, almost without odor, and of a dark yellow color. Dur 
ing the whole of infancy, at least until the food becomes otf 
a more solid character, the evacuations are soft and of a 
light brown or yellow color. The frequency of the passages 
depends upon the frequency of feeding. From the first, 
the infant will have several evacuations in the course of the 
twenty-four hours. This gradually changes, so that the 
usual nule is three or four passages in the twenty-four hours, 
After the period of dentition, and the child is fed on more 
solid food, the stools are more consistent, but should never 
be hard. During summer they are generally thinner, and 
always now have a more feculent odor, but are not really 
very offensive. 

The urine is almost colorless, say of a light straw color, is 
passed very frequently, requiring frequent changes of its 
napkins, hasa slightly urinous smell, and will average one 
or, at most, two ounces ata time. The bladder is quite small, 
and the child, having no consciousness as to any need of re 
taining it, will pass the contents of the bladder at the least 


provocation. This is gradually brought under control, per- 
haps, as much as anything, by the involuntary education of 
the child. Its sense of discomfort is verv xcute, and it soon 


observes, unless it is at once changed, that this discharge of 
the urine leaves it cold and wet. I am fully satisfied that 
instinctively the child is thus taught to retain the contents of 
the bladder, and thus, while not so frequent in the pertor- 
mance of the act, more fluid is discharged at each time. 

The senses of a child become developed earlier than some 
imagine. A few days elapse and we find it no longer de- 
void of taste, but smell undoubtedly develops much later. 
Hearing, while not very acute, that is, so as to enable it to 
distinguish between special sounds, yet is sufficiently devel- 
oped within the first few days that it becomes necessary to 
observe great caution as to the avoidance of noises within its 
particular spbere. The sense of hearing soon becomes quite 
acute, though its education does not progress with much ra- 
pidity until a much later period. Still, we soon find the 
Infant able to determine between noises or sound of an 
agreeable or of a disturbing character. We constantly see 
illustrations of this, where the pleasant, endearing expres- 
sions of the mother will produce a cooing response from her 
infant; while an attempt, in no Jouder tones, on the part of 
a stranger will startle the little one, and it will show abun- 
dant signs of alarm and fear. 

The sight is on a parallel with the sense of hearing. 
From the moment of birth, the eyes, which are open with 
an apparently inquiring look, will be turned to and from 
the light. Nor is it necessary for us to do more than ob 
serve the contraction of the brow when the face is exposed 
to a strong light, to understand that the optic nerve re- 
ceives the impression, and that it is not an agreeable one 
A short time elapses, and we find the little one following, 
with its eyes, its mother, as she passes near it, and soon it 
learns to distinguish her face from all others. 

The breath should be inodorous, the tongue and mouth of 
a uniform dark pink color. and the lips of a bright red. 

The infant is eminently susceptible of pain. In fact, its 
nervous system is particularly awake to allimpressions, but, 
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fortunately, the sunshine and rain follow each other almost 
immediately, and we are led to believe that while acutely 
alive to unpleasant impressions, the effects are but tran- 
sitory. 

From this acuteness of nervous sensibility, we would 
readily infer that trifling irritations would induce, even 
in the healthiest infant, very grave forms of sympathetic 
affections, and thus produce dangerous morbid action. 

Its ery, without tears, until the third or fourth month, ex- 
presses its feelings of hunger, of alarm, of pain, of anger, 
etc. These various causes of distress are at first expressed 
almost without any modulation, by the same shrill note, 
more or less prolonged, according to the cause. When from 
hunger, the act of suckling it at once appeases its cries 
When from alarm or anger, even at a very early age, we 
ean readily distinguish the difference. The first will cause 
it to break out afresh, again and again, amid the soothing 
caresses of its mother. The other is shown by the refusal 
to be comforted, and a turning from the breast as if in vex- 
ation. Pain, as it recurs at short intervals, causes the cries 
to break forth as in spasmodic efforts. 

The attitude of the infant, whether awake or asleep, is 
yerfectly natural, that of complete repose and helplessness 
Dnable, at first, to raise its head on its shoulders, it lies on 
the back, kicking its legs in every direction, beating the air 
aimlessly with its fists, which are almost constantly closed, 
but with the thumb out. Perpetual motion is the constant 
condition of the wide awake infant. 

Thus it remains, with but slight changes or modifications, 
gradually unfolding its powers, strengthening its muscles, 
stiffening its bones, until the approach of the first dentition, 
or what are known as the temporary teeth. These are twenty 
in number, viz., four incisors, two canines, and four molars 
in each jaw. On an average, these teeth commence to ap- 
pear at the age of seven to eight months; the two central 
incisors of the lower jaw being first, then the same of the 
upper jaw; the lateral incisors on either side are next, those 
of the upper jaw generally coming first, followed soon by 
the corresponding ones of the lower jaw. Leaving a gap, 
we next find the anterior molars of the under, and then of 
the upper jaw, about the end of the first year, or a month 
or two later, The canine teeth are much delayed, and are 
generally cut about the sixteenth to twentieth month. Last- 
ly, the second posterior molars are cut generally by the mid- 
die of the third year. There is no reason why this period of 
dentition should be other than that of health, but unfortu- 
nately, the reverse obtains, and so bad a reputation has been 
acquired by the first teething that it is invariably regarded 
as a period of danger and trouble, and is always antici- 
pated with much fear. I have seen many instances where 
the greater number of the temporary teeth were cut so rea- 
dily that they almost escaped notice until their presence was 
detected by accident, as the biting of the nipple in the act 
of sucking. 

The food now is more or less changed. Additions are 
gradually made to it in the shape of table food. Every 
form of light, easily digested material is advisable, and the 
breast milk becomes, as it were, a bonne bouche, or dessert; 
or is reserved for the night hours, and gradually the infant 
is weaned from its desire for the breast. 

Articulation now begins, and proceeds more or less ra- 
pidly. From about the seventh month, efforts have been 
made at the formation of words, but these generally were 
merely mechanical, as when the infant, instinctively, as it 
were, would form the labial sounds, ma ma or pa pa, and 
would be encouraged to continue them by the pleasure 
evinced by those around it, Language is the result of the 
unfolding of the intellect. Words are increased as they 
become necessary to express the wants; hence the rapidity 
with which an infant learns to talk greatly depends upon its 
surroundings and its instructors. 

Another power, that of locomotion, is now being acquired. 

As I have said before, we should neither retard nor hurry 
the infant in its efforts. At the second month we find it 
able to hold its head erect. In a few weeks more it be- 
comes able to sit erect and tolerably firm. Thus it pro- 
gresses, till we find it, by the seventh or eighth month, stand- 
ing by chairs, etc.,and in the tenth or twelfth month it 
moves off on its journey alone. There should be no drag- 
ging of the limbs or a bent back when a healthy child begins 
to walk, but it should be straight, with firm limbs. In fact, 
the act of walking should be evidently a pleasure, not a 
task. 

Now it sleeps less, with less tendency to interruption dur- 
ing the nicht, as before, for the purpose of nursing. The 
child now generally goes to sleep with the dark and wakes 
with the light, until it is broken into other and less healthy 
habits 

The attitude in sleep is less important than when awake, 
as we constantly find infants placing themselves in appa- 
rently strained or uncouth positions, which we learn, on in- 
quiry, are but a caricature of some habit of one or other of 
the parents. 

The second dentition is less important, as it is rarely the 
source of much inconvenience.—Med. and Surg. Reporter. 


MALARIA NOT OF VEGETABLE ORIGIN. 
By Joun 8. Hrrre.y. 


Tue purpose of this essay is to throw doubt upon the pre- 
valent theory that malaria is a poison generated by the decay 
of vegetable matter, That theory, accepted on the authority 
of tradition and expressed in the name malaria (bad air), has 
come down from ancient times, but I do not know of any 
essay presenting a careful and comprehensive statement of 
the evidences in its favor. The only evidences known to me 
are nearly all negative in their character. They are, that 
malaria is confined to certain districts; that it is most com- 
mon and most virulent in hot summers, in low moist 
grounds, where there is usually a luxuriant growth and a 
rapid decomposition of vegetable matter; that no explana- 
tion seemed so plausible as that of a poison formed by such 
decomposition; and that some explanation was needed in 
response to inquiry. The following are my reasons for as- 
serting that malarious disease is not caused by a poison in 
the air: 

1. A poison is a material substance of which chemistry 
can take cognizance, but that science knows nothing of any 
malarious poison, nor has any chemist ever pretended to 
bottle, much less to analyze it. 

2. Various gases, including carbureted hydrogen, sul- 
phureted hydrogen, and carbonic acid gas, are developed in 
vegetable decay, but they do not produce malarial disease in 
persons exposed to them in healthy districts under any com- 
bination of circumstances, though fruit and garden vegeta- 
bles often putrefy with a rapidity and develop an amount of 
offensive gas much stronger in the restricted air circulation 
of houses than is observed in the most sickly malarious 


regions. i 
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3. Malarial disease is not caused by the decay of animal | Perhaps by checking radiation or evaporation. The amount 


matter, which contains the same materials as do vegetables 
generally, but bound together by a higher form of life, offer- 
ing a more active resistance to the forces of inorganic 
chemistry, and therefore ready to separate with greater 
energy so soon as the laboratory of vital action loses control; 
yet the vicinity of a slaughter house, butcher shop, or 
market, no matter how unclean or fetid with the odor of 
putrefying meat and animal refuse, never causes malarial 
disease. 

4. Malaria does not act like a poison. When arsenic or 
strychnine enters the stomach it combines with the tissues 
and prevents them from assimilating nutriment; malaria 
does not affect the system in that manner. We take anti- 
dotes for poisons and tonics for malaria, which is not known 
to pathology any more than to chemistry as a poison. 

5. If malaria were caused by a parasitic growth, it would 
be communicated by exposure to it in the day as well as the 
night, and we should look for its symptoms in an inflamma- 
tion of the mucous membranes of the digestive or respiratory 
organs, as we do in diphtheria or cholera; but malarial dis- 
ease does not begin in that way. 

6. If malaria were a poison developed by fermentation or 
putrefaction, it would be most dangerous in the day-time, 
but the observations in all the malarial districts for ages agree 
that there is very little risk of catching the disease in the 
day-time. The people who come to the insalubrious district 
in the morning and go away before sunset are secure. In 
many places the peasants spend the nights in the hills, 
though they work in the sickly valleys in the day-time. 

7. The chief danger of attack arises from sleeping ina 
malarial district; and the attack comes sooner — is more 
virulent if the person sleeps in the open air, on or near the 
ground, or in a bedroom the window of which is left open; 
but we cannot explain the greater probability or severity of 
the attack under such circumstances on the theory of the 
existence of a malarial poison in the atmosphere. There 
should be as much poison in the air in a house as outside, 
and as much above the ground as near its level. 

8. The virulence of malaria in districts bare of trees and 
in new countries, in ravines where there is no vegetation, in 
towns where the streets are being graded, in fortifications 
where ditches are being dug, and in tropical regions where 
railroads are being constructed, cannot be accounted for on 
the theory of an atmospheric poison arising from vegetable 
decay. The quantity of vegetable matter in the soil is too 
small and its decomposition is too slow to account for the 
fearful mortality that sometimes accompanies extensive dis- 
turbances of the ground. 

9. Malaria is very troublesome in districts devoted to the 
cultivation of rice by irrigation, when the plants are in the 
most vigorous condition of growth, and when there is no 
decay. 

10. A fire near the bed of a person sleeping in a malarial 
district has been found to be an excellent protection against 
attack, and it would not be if there was a poison in the at- 
mosphere. 

11. Dr. Pettenkofer, in an article republished in the Popu- 
lar Seience Monthly for February, 1878, and G. P. Marsh, in 
his book on ‘‘ The Earth as Modified by Human Action,” 
tell us that the composition of the atmosphere is about the 
same in an arid desert as in a forest, a swamp, or a green 
house where there is a great quantity of foliage in propor- 
tion to the amount of air, and where the circulation of the 
air is prevented by the walls and roof of glass. The presence 
of one person does more to vitiate the air of a small, close 
room than would fifty large plants. 

12. The limits of the malarial district are often sharply 
defined. <A ridge ten or twenty feet above the general level 
of a sickly valley, and only two hundred yards wide, may 
be healthy, though there is no proof that the atmosphere 
there differs in the least from that all around it. 

13. Malaria is much worse in low lands than in hills, 
though there may be the same quality and quantity of vege- 
tation in the two regions, and a very short distance between 
them. Malaria is worse in the country than in towns, and 
worse in small towns than in large cities of high houses with 
thick walls of stone or brick. 

We have been told of late years that the emanations of 
the leaves of the eucalyptus tree are an antidote for mala- 
ria. If these would prevent the disease there would be 
much reason to believe the existence of a poison. But there 
is a lack of proof that the eucalyptus has any peculiar virtue. 
It is cultivated extensively in California, and it has not put 
an end to malarial disease in the State or in any district of it. 
A statement was published that it had caused malaria to dis- 
appear on one farm in Kern county, but in the meantime 
years have elapsed and there is no authoritative contirmation 
of that report, and no evidence from other parts in California. 
We have reports that the eucalyptus groves have put an end 
to malarial disease in some districts of Algeria and Italy, 
but they are not conclusive. The report of the United 
States Commissioner of Agriculture, for March, 1876, says, 
though the eucalyptus plantations had grown very vigorous- 
ly in the malarious district of Algeria, the cases of disease 
were as numerous as ever. I have no doubt, however, that 
in many places people may be protected against malaria by 
planting trees. Rank, in his ‘* History of the Popes,”’ tells us 
that part of the Campagna was not troubled with malarious 
fevers till Benedict XIV., in his avarice, cut down the trees 
that sheltered it. G. P. Marsh tells us that the annual mor- 
tality in the Maremma was reduced from 35,000 to 10,000 by 
various improvements, one of which was the planting of 
three or four rows of poplar trees on the windward side 
every farm house. Becquerel observed that a screen of 
trees on the leeward of a marsh destroyed the miasma. In 
the vicinity of Sologne the marshes were free from fever 
till the trees were cut down, and when other trees grew the 
fevers disappeared. At Pisogne the people planted sun- 
flowers to neutralize malaria, and Commodore Maury be- 
lieved the inmates of the observatory at Washington were 
saved from malaria by sunhowers. In several cases groves 
have protected people against cholera which raged in ad- 
jacent plains. There are many reasons for believing that 
cholera is communicated by a poisonous parasitic growth 
(perhaps of a vegetable character) attacking the mucous 
membrane of the bowels; but it is not one of the malarious 
diseases, has little similarity to them, and nobody has ad- 
vanced the idea that the protection against it afforded by 
forests is effected by a chemical neutralization of the poison. 

While the facts of malarial disease cannot be explained on 
the theory of a poison in the atmosphere, they all harmonize 
with the theory that malarial disease is a chill following ex- 
posure to cold, caused by radiation or evaporation, or both. 
So soon as the sun goes down, in a hot season, under a clear 
sky, the heat of the earth, especially in level regions, is 
radiated out into space, with a great and rapid decline of 
temperature. 

How do trees give protection against malaria or cholera ? + 


of evaporation from the soil of a forest clear of undergrowth 
is, as Pettenkofer informs us, only about one-third as large 
as in an open plain. The cold produced at night by evapo- 
ration from a moist soil is therefore considerably less in 
forest. Again, the trees, by retaining the moisture in the 


‘surface of the earth and covering it as with a curtain, pre- 


vent it from becoming so warm in the day-time, and also 
arrest the radiation of its heat out into space at night. If 
malarious diseases are in any degree the direct result of 
change of the body’s temperature, we can now see how their 
prevalence may be effected by trees. We can also under. 
stand the origin of the ideas common in malarial districts 
about the danger of sleeping on or near the ground, in the 
open air, in alow house, with an open window, on a bare 
plain, near ground freshly turned up, without a fire. These 
circumstances all harmonize with the temperature theory, 
and not one of them harmonizes with the chemical poison 
theory. 

The thicker and higher the walls of the house, the closer 
the air heated in the day-time is kept to prevent the temper. 
ature inside from falling to a level with that outside, the 
higher the bed above the earth and the lowest stratum of air 
cooled by radiation and evaporation, the less ~~ there is 
for the inmate of the house in a sickly district. No place is 
troubled with malaria unless it is exposed to cold produced 
by active evaporation accompanied by radiation. 

Aitken tells us that malarial poison is carried by the wind 
from its source in low ground up bill-sides to a height of 
1,600 feet in Italy and 2,500 feet in the West Indies, and to 
a distance of 3,000 feet from the shore over the sea. (Cold 
produced by radiation and evaporation might be carried in 
the same manner. It is well known that the hills are in 
many places warmer at night than the valleys, but in the line 
of air currents may have the same temperature. 

It is supposed that the temperature of space in the uni- 
verse beyond our atmosphere is about 300° Fahrenheit below 
zero, and so soon as the sun ceases to warm the earth by its 
rays after sunset the heat accumulated through the day 
rapidly radiates out into space. In Hindostan, a fall of 13° 
has been observed in less than five minutes. The specd of 
the radiation depends to a great extent upon the clearness of 
the atmosphere and sky. The less the proportion of mois- 
ture in the air the more active the radiation and the sooner 
after sunset the cold is felt. For this reason in dry sub- 
tropical and tropical countries the summer nights are much 
colder than in some lands farther north. Thus California, in 
latitude 35°, has colder nights than Missouri, 46°. In the 


| desert of Sahara radiation sometimes causes the thermometer 
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to fall to zero at night after standing at 100° in the after- 
noon. 

Malarial disease is most abundant in those regions where 
the air is not clear, where radiation is not most active, and 
where the fall of the mercury at night is not most rapid. 
There is much malaria in certain swamps of the Sacramento 
valley, and very little on the dry plains ten to twenty miles 
distant. There is little malaria on the arid prairies in 
Wyoming Territory, and much in the moist bottom lands 
along the Missouri river, five hundred miles to the eastward. 
In gencral terms we may say that the drier the climate, and 
therefore the more rapid the radiation after sunset, the 
less the malaria. 

Evaporation contributes with radiation to reduce the 
temperature of the earth after sunset. Wherever a breeze 
meets a surface moist with water, there evaporation follows 
and cold is developed. Ina clear afternoon the surface of 
the earth is as hot as the air three feet above it; at night it 
is sometimes 20° colder. By exposing water in shallow 
porous pans, at night, the Hindoos get ice, when the atmo- 
sphere three feet above the pans has a temperature of 48°. 
Radiation and the evaporation of water together reduce the 
surface of the ground to 27° or 20° less than the air three 
feet above. 

Malarial disease is most abundant and virulent where the 
ground and air are moist. Sometimes a district previously 
salubrious becomes malarious when the smooth, hard, and 
dry surface of the ground is dug or plowed up so as to ex- 
pose a loose and moist soil with a rough surface to the air. 
Thus evaporation and radiation are increased and greater 
colds deveioped. The believers in the poison theory tell us 
that the soil, the disturbance of which causes fevers, is full 
of vegetable matter which decays on exposure to the air, but 
nobody has ascertained the amount of such matters before 
and after the sickly season, as compared with soils in other 
places. Chemistry would probably fail here, as in the at- 
mosphere, to uncover any proof of poison. 

I fancy, and probably until more evidence is obtained the 
ideas of the cause of malarial disease better deserve to be 
called fancies than opinions, that malarial disease is caused 
by the exposure of the body to cold for which it is not pre- 
pared. The man lies down to sleep in a sultry heat, without 
bed-clothes. The clouds and moisture in the air check 
radiation, and the oppressive beat continues far into the 
night. He goes to sleep; as the night advances, the cold in- 
creases, the dews fall, the atmosphere becomes clear, the 
clouds disappear, radiation is more active, and the body un- 
protected is thoroughly chilled, the pores of the skin close; 
the little blood vessels near the surface refuse to perform 
their functions properly, and the man is sick. In those dis- 
tricts where the climate is dry, the radiation is so rapid im- 
mediately after sunset that the night is cold before sleep 
begins, the man covers himself up, and there is less danger 
that he will suffer by a chill. 

The radiation is less in hills than on the plain, and less 
from water than from moist land, and malarious discases are 
rarer in hills and on water than on level land. 

I have been told that malaria must be an atmospheric poi- 
son, because it sometimes does not break out until weeks 
after the person has left the sickly district: but I do not see 
the logical connection in this testimony. I suppose that the 
disease resulting from a chill might remain dormant in the 
human system as long as one from a chemical poison of 
which chemistry itself cannot tell us anything. 

Dr. W. W. Hall, in his ‘‘ Health at Home,” a work which 
I quote without intending to condemn it for literary merit, 
medical learning, or sound reasoning, says: ‘‘An experiment 
has been tried, that if a barrel or two of the air of a mias- 
matic locality in the south is taken a thousand miles north 
and placed in a room where a man is sleeping, the room 
kept closed and of a southern temperature, fever and ague 
will be caused in a day or two.” 

I do not believe that such an experiment has ever been tried 
by a trustworthy observer with such a result. Hall's state- 
ment is bad in form. He asserts, not that any person was 
sickened, but that if the air from a malarious district be in- 
troduced into the room where a man is sleeping’ in a healthy 
district, ‘fever and ague will be caused in a day or two.” 
This is not the language that should be used in reporting a 
scientific experiment. The question is not what will be the 
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result in a future trial, but what was it in the past? H 
sentence conveys the ide 
affect none save sleepers. ; 
time of this experiment, the name of the medical observer 
or of the patient, or of the book in which the original record 
may be found. It is, therefore, presumptively a fiction, a 
charlatan’s trick. There is, however, one good feature about 
it: it suggests that experiments of this kind should be made. 
I, for one, would not be afraid to sleep in a room filled with 
the air taken from the most sickly swamp of South Carolina. 

The best accounts that I have found of the circumstances 
under which malarial diseases occur are in the second 
volume of ‘‘Ziemsen’s Cyclopedia,” and in the books of 
Wood, Aitken, Flint, and Watson, on the “Practice of 
Medicine.” 

I got the idea of this article from a sentence in a book on 
“Physical Geography,” by W. D. Cooley, who says: ‘‘ In 
many cases the illness ascribed to malaria is, in truth, only 
a severe cold, caused by a sudden and excessive fall of tem- 
erature at sunset.” That is all he has to say on the subject. 
S Reynolds’ ‘‘ System of Medicine” (vol. i., page 597) I find 


that he mentions, without accepting the theory, that inter- | 


mittent fevers are caused by the suppression of “ cutaneous 
secretions under sudden impressions of cold.” 

If the theory that malarious disease is caused by cold be 
true, and be accepted, it will have a great influence in re- 
ducing disease and suffering. In many districts there will 
be little difficulty in providing the substantial houses, with 
thick walls, surrounded by trees, with fires in the bedrooms 
high above the ground, needed to prevent a great decline of 
temperature at night and give security against the dreadful 
fevers. If malarial disease be caused by a chill, then it will 
probably be mainly attributable to a ‘‘suppression of the 
cutaneous secretions;” and it may be that scrubbing with 
the flesh brush—I prefer the one made of wire—and knead- 
ing the surface of the body—the most thorough system 
known is that practiced in the Hawaiian Islands, and there 
called lomi-lomi—would serve both as preventives and cura- 
tives. 

The study of malaria is of special interest in California, 
where the climate is now, excepting in a small miasmatic 
area in the Sacramento-San Joaquin valley, extremely 
healthy, but where, unless some new light can be obtained, 
we must expect the extensive introduction of irrigation to 
be followed by the prevalence of virulent fevers. 

I trust that I have said enough to raise doubts and provoke 
investigation. Many important questions connected with 
agriculture, as well as others of hygiene, are intimately as- 


sociated with the changes made in the temperature of the 


surface of the earth by radiation and evaporation, and they 
deserve more study than they have yet received. 
that the chief decline of temperature in hot and healthy 
climates is before and in unhealthy ones after 10 o'clock at 


night, or the common bedtime, and if that presumption | 
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comprehensive meteorological observations upon that point 


were fully proved the fact would be entitled to much wei 
in the consideration of the cause of malarial disease. 


are known to me.—Pacifie Med. and Surg. Jour. 


STOMACH. 


At a recent meeting of the Medical Society of London, 
Mr. Erasmus Wilson, President, in the chair, a paper was 
read by Dr. Leared on a neglected proximate cause of dys- 
pepsia. He pointed out that all varieties of dypepsia were 
referable to two divisions—atonic, and those depending on 
gastritis; the cause of the symptoms of functional dyspepsia 
being retarded conversion of food into chyme. There is a 
large class of cases in which digestible food, even in mode- 
rate quantity, is not digested with ease, and yet, in spite of 
much daily discomfort, the general health is hardly affected. 
The food is digested slowly, but effectually; there is no loss 
of flesh or strength; the appetite is unimpaired; and the de- 
fect cannot lie in the gastric juice. In by far the larger 


number of dyspeptic cases the lesjon is not one of secretion, | 


but of the proper movements of the stomach, which aid so- 
lution of food. Just as agitation of a glass containing 
water and crystals of a soluble salt will hasten the solution 
of the salts, so the attrition of the masses of food on one 
another by the action of the muscles of the stomach aids 
their digestion. 
ment of the muscular fibers of the stomach, and their action. 
In ordinary cases, whenever the contractile movements of 
the stomach are lessened, flatulent distention follows—due 
to lodgment of the food in the lowest parts of the stomach, 
and its fermentation there, and the distention of the viscus 
with the gases thus evolved, as well as probably from the 
small intestine. Flatulence, so common a symptom in such 
cases, acts harmfully by stretching the muscular fibers and 
impairing their tonicity. Dr. Leared, therefore, suggests 
that dyspepsia should be divided, not into atonic and inflam- 
matory, but into ‘‘dyspepsia from impaired motion,” and 
“dyspepsia from defects of secretion.” In the former, un- 
easiness after meals, flatulence, and constipation are marked 
symptoms; in the latter, pains of sharp, shooting, dull, or 
ragging character predominate, the above symptoms being 
far less prominent, or even absent; indeed, from imperfect 
digestion of food in the cases due to deficient secretion, 
diarrhea may be set up by irritation of the intestines by 
undigested food. As to treatment, regulated diet was the 
chief measure, the principal meal to be taken early in the 
day before the nervous system has been exhausted by mental 
or bodily exertion. Strychnia, in the form of the tincture of 
nhux vomica, is the most valuable drug for this condition, and 
should be administered freely. Although Chomel’s con- 
demnation of the drug has been indorsed by Brinton, strych- 
nia has held its place as a remedy for dyspepsia. 
not be prescribed in pills, because of the difficulty of its 
exact subdivision, and the tendency of the alkaloid to preci- 
pitation by alkalies should be borne in mind. A dose of 
one-twentieth of a grain, given three times a day, should 
Tarely be exceeded. The cases suitable for its employment 
required selection. Faradaism was not of much service; 
carbolic acid, or preferably, perhaps, thymol, checks flatu- 
lency by hindering fermentation; charcoal is of use in 
extreme flatulency for absorbing the excess of gases, the 
best form being that made from vegetable ivory. In a few 
obstinate cases passage of a long tube was necessary to re- 
lieve distention. 

The Present inquired of the author as to the time at 
which he would administer strychnine in flatulent dyspep- 
sia. Exception should not be taken to this drug on account 


of its powerful action—a reason which had been urged | 


against arsenic, a harmless drug when properly given. 


Dr. THEODORE WILLIAMS used strychnia largely in dys- 
Pepsia, but he would not go so far as the author in saying it 
was the drug for flatulent dyspepsia, in whieh regulation of 
The atonic dyspepsia of 


diet was of most importance. 


| Dr. Cricuton BrownE would not be prepare 


I presume 


Dr. Leared then described the arrange- | 


It should ; 


all's | women, with accumulation of fluid in the stomach, well de- | 26°6; Calcutta, 28°7; Hamburg, 28°8; Dublin, 29°0; Prague, 
a that the malarious poison could scribed by Kussmaul, Dr. Williams would be inclined to: 
He fails to mention the place or treat by nutrient enemata, and so give the stomach func- | ich, 37:2; Madras, 39°7; and 


tional rest. 


| Dr. THorowcoop agreed with Dr. Williams as to the im- 


portance of diet. In flatulent dyspepsia oppression due to 
over-distention rather than pain was complained of, and 
such cases were best treated by concentrated nourishment, 
more meat and less farinaceous food. In the irritative 
variety the treatment should be the reverse. Chomel records 
a case where pressure over the stomach forced fluid out of 
| the mouth. bry foods, and not medicine, alone availed in 
such cases, 
| Dr. Joun Brunton had found benefit from strychnia. 
| Ill-performed mastication was a prime cause of dyspepsia. — 
to limit 
dyspepsia simply to impaired action of the muscular coat of 
the stomach, as there might be excessive action or irregular 
}action. The secretion, besides being deficient in quantity, 
might be altered in quality. Strychnia, besides acting on 
| the muscular coat, undoubtedly increased the secretion. 

Dr. FoTHERGILL mentioned the dyspepsia of heart disease 
due to interference with the gastric circulation. The great 
bulk of the dyspepsia of women is a reflex form associated 
| with menorrhagia and an irritable condition of the ovaries. 

Vomiting of pregnancy was an allied condition of such 
cases, which he found yield to blistering over the tender 
|ovary, free purgation by sulphate of magnesia, and quieting 
the nervous system by bromide of potassium. 
| Dr. Corx advocated the use of iron in dyspepsia. 
| Dr. De H. Haut asked whether the constant current was 
| not preferable to the interrupted ? 
| Dr. LeARep, in reply, stated that he gave one-twentieth of 
|a grain of strychnine half an hour before meals three times 
a day, and often combined with iron. The discussion had 
| not kept to the subject he wished to draw attention to—viz., 
| the relaxed condition of the walls of the stomach. Diet was 
of the utmost importance, but most of all in the condition of 
| gastritis. He agreed with Dr. Fothergill as to the occur- 
rence of sympathetic dyspepsia, and thought the constant 
| current of doubtful value. 


OF SYPHILIS TO THE PUBLIC 
HEALTH. 


ProFessor Frep. R. Stureis, M.D., of the University 
| of New York, has recently published a monograph on this 

subject, and from the wide range of experience of the 
| writer, it becomes a matter of public importance to give 
full weight to his valuable report. 

Without going into detail in regard to such cases in the 
|army and marine, which in many instances show very disas- 
| trous results, as with the report of the mercantile marine of 
New York. where, out of 6,275 patients, the venereal cases 
amounted to 1,532, or over 24°34 of the total, let us, how- 
ever, take the city of New York. 
| Inthe city of New York the total number of hospitals 
| and dispensaries amount in round numbers to 46, where an- 
| nually 280,536 patients are treated. From these institutions 

11 were selected to serve as a basis for estimating the 
amount of venereal and syphilis in the city. Two months, 
| January and August, were selected in 1873. In these hospi- 
tals the number of patients treated were 32,549, and of this 
number 1,458 were venereal, and the syphilitic 595. Ex- 
pressing this in percentages, that of venereal to total num- 
ber treated is 4-4, or 44 in every one thousand patients ; that 
of syphilitic was 18 in every thousand, and that of syphi- 
litics to total number of venereal cases is 41, or 410 syphi- 
litics in every thousand venereal patients. If we now take 
the total number of poor persons who received gratuitous 
medical aid in New York city during 1873 as 280,556, and 
compute the percentage of venereal at 4°4, we find that in 
that city the indigent venereal amount to 12,341 persons, 
while out of that number 5,045 are cases of syphilis. But 
this takes no cognizance of private cases; these, by a pro- 
cess of reasoning and calculation based on statistics, are es- 
timated to amount to 49,364 cases, of which 45,405 would 
be syphilitic. In other words, out of a population of 942,-| 
291, sixty-one thousand seven hundred and five would be 
suffering from venereal diseases in some form, and of this 
50,450 would be due to syphilis. 

In London statistics showed that among the million and a 
half of poor population of that metropolis who received 
medical relief during one year, 7 per cent., or about one in 
fourteen, were affected with venereal diseases of some kind. 

In Paris, where severe regulations are in force to control 
this disease, the returns are far from satisfactory, for by 
figures recently furnished by M. C. J. Lecour, Préfet of the 

French police, we find that the total number of venereal 
cases treated at the hospitals were 9,796. This includes, of 
course, no private cases. He then goes on to say: ‘‘ We! 
may consider these figures as one-fifth of the total number | 
of venereal cases in Paris, who are treated at their homes 
by physicians, or who seek relief at the hands of apotheca- 
ries and charlatans. If this be so, we get a sum total of 
48,980 cases, a formidable array, and one, probably, much 
below the real amount.” 

Space will not permit me to give other important statis- 
tics, and will briefly conclude with the general results of 
Professor Sturgis’ close investigation of the subject. 

1. Syphilis is widely spread, and possibly increasing in 
extent. 

2. The question of fatality, so far as the acquired form of 
the disease goes, may be answered in the negative, but its 
excessive mortality in the congenital variety renders it se- 
rious and alarming. One cause of consolation remains, how- 
ever, ¢. ¢., that the disease does not probably extend to the 
third or fourth generation, usually dying out with the 
second, nor does it usually transmit any specially vitiated 
vitality to the later descendants of the original sufferer. 
| & The danger to public health lies more in the transmit- 
| ted disease than in the acquired, and whether this be perma- 
nent and dangerous, or only temporary and remediable, 


| RELATIONS 


| must be determined by future investigations. 


| Finally, the defective registration of this class of ~ aa 


should be remedied. 





| on 


MORTALITY IN THE PRINCIPAL OITIES OF THE 
WORLD. 

Tue German Imperial Statistic Office has lately published 
under this head some interesting particulars, from which 
we extract the mortality per 1,000 inhabitants in the thirty 
chief cities of the world (China mee | San Francisco, 
18°5; St. Louis, 148; Chicago, 18-0; Philadelphia, 18-3; Lon- 
don, 19°8; Edinburgh, 20°3; Basle, 20°9; Brussels, 21:0; Glas- 
gow, 21°1; Rome, 21:2; Cologne, 21°3; Dresden, 21°5; Am- 
sterdam, 21°8; Paris, 22°1; Copen n, 24°1; Vienna, 24°4; 
| Liverpool, 26°4; New York, 26°5, Strasbourg, 27:3; Berlin, 


81°2; Lisbon, 32°8; St. Petersburg, 34-0; Bombay, 35°); Mun- 
Odessa, 48°3. 


POISONOUS TIN PLATE. 


ATTENTION has recently been called to a new risk of 
chronic poisoning by the old enemy, lead. What are called 
‘*tin ” vessels—that is, sheet iron coated with tin—are in 

| daily use in every household in the land. They are cheap, 
| durable, and convenient, and have been considered perfectly 
safe for the thousand culinary purposes to which they are 
devoted. They are safe if the tin plate is honestly made: 
but unfortunately this is not always to be counted upon. Tin 
is comparatively cheap, but lead is cheaper; and an alloy of 
the two metals may be used in place of the dearer one, with 
profit to the manufacturer, though with serious detriment 
to the user. The alloy is readily acted upon by acids, and 
salts of lead are thus introduced into food. The Michigan 
State Board of Health has lately been investigating this sub 
ect, having been led to do so by a letter from a physician 
who found that certain cases of what had been taken for 
cholera were really paralysis agitons, which could be traced 
to this kind of lead poisoning. Other cases were brought to 
light in which children had died of meningitis, fits, and 
paralytic affections, caused by milk kept in such vessels, 
the acid in the fluid having dissolved the lead. Malic, cit- 
ric, and other fruit acids are of course quicker and more 
energetic in their action upon the pernicious alloy. The 
danger is the greater, because the lead salts are cumula- 
tive poisons. The effect of one or two small doses may not 
be perceptible, but infinitesimal doses, constantly repeated, 
will in the end prove injurious, if not fatal. 

Analysis of a large number of specimens of tin plate used 
in culinary articles, says the Boston Journal of Chemistry in 
reciting these rather alarming facts, showed the presence of 
an alloy with lead in almost every instance, and often in 
large quantities. It is safe to assert that a large proportion 
of the tinned wares in the market are unfit for use on this 
account. 

That it might not be accused of exciting groundless fears, 
the Journal goes on to show how any one can settle the 
question by a simple and easy test. Put a drop of strong 
nitric acid on the suspected “tin,” and rub it over a 
space as large asa dime. Warm it very gently till it isdry, 
and then let fall two drops of a solution of iodide of potas- 
sium on the spot. If lead is present it will be shown by 
a bright yellow cover, due to the formation of iodide of 
lead. 

It is stated by Dr. Kedzie that a peculiar kind of tin plate, 
| the coating of which is largely made up of lead, is coming 
| into general use for roofing, eaves-troughs, and conductors; 
| and it is suggested that much of this lead will eventually be 
dissolved and find its way into household cisterns. us- 
ceptible persons may be poisoned by washing in the lead- 
charged water, and all who drink it, even afterit is filtered, 
are indanger of chronic lead poisoning. 

In view of the large and increasing importance of our 
canned-food trade, our manufacturers should see the abso- 
lute necessity, commercial as well as prudential, in vigor- 
ously excluding the use of tins open to suspicion. The 
temptation to use the cheaper metal may be great, but to 
yield to it would do more to destroy the trade in canned 
goods, and the industries depending on it, than any other 
influence that we know. 





SUICIDE IN FRANCE. 


Les Mondes presents an abstract of a recent statistical study 
of suicide in France, by Dr. Eugene Moret, from which we 
gather the following facts: 

A preliminary table exhibits the increase of self-murder 
from 1831 to 1875. During these 45 years there were 173,232 
suicides. Every quinquennial is marked by an increase in 
the number. he annual average, which during the period 
from 1831 to 1835 was 3,317, reaches the figure 6,107 during 
that from 1871 to 1875. These statistics are still more ap- 
palling, if we calculate the annual average number of sui- 
cides per 100,000 inhabitants. Discarding fractions, the 
number of suicides is 6 for the first quinquennial period 
(1831 to 1886), 7 for the second, 8 for the third, and thus 
successively up to 1865-1870, when it reaches 13. The last 
period (1871-1875), reaches at one jump the enormous figure 
of 168, or nearly 17 suicides per 100,000 individuals. his 
result is partially explained by the events of which France 
has been the theater. After a war, suicide and crime increase 
largely in every country. Next in order after political com- 
motions, age appears to be one of the causes which has most 
influence on suicide. Suicides increase regularly with age, 
and the maximum is found among individuals of 70 to 80 
years. Toward the decline of life, especially during the pre- 
sent times, it becomes difficult to support existence, so it 
becomes an easy matter to explain the results furnished by 
the statistics. It is a more difficult matter to understand the 
increase of suicide among children less than 16 years of age. 
This is a point to which Dr. Moret calls particular atten- 
tion, and which is well discussed in his paper. The author 
afterward shows that suicides are four times less frequent 
among women than among men, and, in throwing out the 
two extreme seasons, winter and summer (which act al- 
most in the same way on the two sexes), it is found that sui- 
cides among men are most frequent in spring, while those 
among women take place oftenest in fall. As to the influence 
of the civil state, it is proved that suicide among married 
men are twice less than among bachelors, and three times 
less than among widowers. As regards women, itis found 
that the married and unmarricd commit suicide with about 
equal frequency, while the number is double for widows. 
Suicides take place less frequently in the country than in the 
city, and Paris is the city which can reckon the largest pum- 
ber of self-murders. As to the methods chosen for suicide, 
it may be said that nine-tenths take place by hanging, drown- 
ing, firearms, and smothering by charcoal. The remaining 
tenth is accomplished with sharp instruments, poison, jump- 
ing from elevations, etc. 





GLYCERINE CEMENT. 

Tue Répertoire de Pharmacie gives a formula for a glyce- 
rine cement suitable for cementing all sorts of metals, even 
in the form of pumps and steam boilers, as it can withstand 
the action of a temperature of 275° C. It may also be used 
as type for galvanoplastic purposes, as it reproduces with 
fidelity and delicacy the surface of the copy, and is easily 
| made a good conductor. Before the application of the ce- 
ment the parts that are intended to be dense should be care- 
fully cleaned and coated with dilute glycerine. The ce- 
ment, as it comes into the market, is made simply by mixing 
glycerine with the greatest care with washed and 
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dried litharge, in such proportion sto form—according to 
the purposes for which it is required—cither a stiff paste or 
i thickish liquid, whieh quickly hardens into a homogen¢ 
ous ha 
CAUSTIC ALCOHOL 
SODIUM ALCOLOT! AND POTASSIUM ALCOHOL.) 
ty Atsert B. Prescorr, M.D., Professor of Organic and 
Applied Chemistry and Pharmacy, University of Michigan 
usr attention of the medical profession is just now asked 
to the claims of a new wustic, another one of that category 
of organic chemicals which bave been from time to time 
brow orth from the musty records of pure science into 
i ‘ ventilated world of ( day us¢ As soon as the 
ale mentioned itt ery wy to see that sodium alcohol 
vlium ethylate, po certain striking physiol wical 
lations to the tissue ivin t novel claims to considera 
on a8 a caustic Whether a more extended trial shall show 
iat the peculiar action of thi ibstance on the tissues gives 
i decided ilue f penne en use of a caustic, or even 
rany use of a caustic, it ild, of course, be premature 
o assert Though practically new, it does not really bring 
ip the tissue a new ustic t merely offers a new means 
f applying an old and well-known caustic; doing this so 
that the application controls and regulates itself 
Dr. B. W. Richardson, of London, who introduced nitrite 
f amyl, amyl hydride, and other anzestheti und vn 
r more important work, first published the use of ‘* caustic 
ileoh 1 ISTO vl h itely <plained his use of the 
irticle mor ri " win » rep decided ICCESS 
i u ry Dr. Brunton na ome discussion of the 
natter in ph vee l cirel n the present fit pub 
trention t 1 subyec 
T’ e. and the t f the a 
if iusti ileoh i e explained as llow It is 
vell ugh Own mit when sodium (or potassiun s 
lropped into hat the metal displac milf the hyd n 
f the wat ich displaced hydrogen ¢ ayn $a ga 
h elle ‘ rile dium (or pota un) hydrate re 
m val urse, an oxide of “lium and 
iver », and i tic soda Now, when sodium 
! im L into absolute aleohol, hydrogen 
Ter wa ancl » ONE f ethyl and hydrogen re 
main his bein im alcohol vlium ethylate iust 
cohol.” Avoiding symbols, as but little more compact than 
vora chemical structure of ti mpounds in question 
n ) ented as follow 
Water Cauetic Soda metic Pota 
Hvar O Sodium, Oxia Potassium Oxide 
Iydro * Hy \ »* Hydrogen, \ ate 
Ales Lass leoh 
1 
' “ UONIUE / Xid ) \¢ 
Ilyds \ im, | i um 
im a ta im hol l leliquescen 
i ta 1 il eltin ut shieht ( 
eral The I lifferent ub ( i 
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\s i cohol ‘ rou iY waper 
ha t ium-aleoho TT rm o analo 
ou I ind Vill be now i 
i) 1 Luin ale i ! ad into sodium 
iydrat wu det ivarat il | And this 
ecu D Richard i vhen TT ile Ol 1S 
i 1 t Ww i } ies, and it Mile | 
m n i ( that a tall i S the 
w i rh in old Honed caustk isthe 
Y 1 take md, when ut n check, litth 
‘ s n the u | in 
wl m the restric i quan 
t rf } ( u v the extreme d of the 
i i ! ew ised up mak the 
r la rd v anhydrous alcohol Al Dr 
hmicha ! - } ucohol ties tlt l 
it m lu r ! e spre ud of the cau 
ma (4) th eu ran l in I ‘ trom further 
ecou m by th cohol 
r e action of the sustic in the ues 
! t em in i applied dium alco 
‘ ) h 1 part, When all remaining sodium 
coh ad 1 Lin lum hyadrat« ire 
<tingwuished \ mation of sodium chloride 
in rta etbet 
Che sodium alcohol iluted, according t 1 end to at 
t te i ib | to ¢ like 
LK I >a ( i hil i ‘ 1Ltit n minh i 
e! h » stim Dr. R ’ ces One pal f the 
i Nl ! ( iit posoiule ico 
tu ( tUSII Mmmorrhba 
! ‘ ll 
The p l um and near! l sub 
Dr. B ‘ we me ( nevi, Wilh mark d 
ue DD Ric i a 1 it ihe 1 usei 16 in cs 
I ! i it tite i ent 
ISeS »m } reed istic, and aw fur 
el en t ou 
It may aga mark at no positive opinion of 
i i m vith er wulating caustics, i \- 
ire ‘ ! ion of the unique claims which 
his a f, by i f its chemistry In 
deed, b i " quescen ustic alkali becomes a 
n } ‘ i ( 1 the form of our 
ca ‘ { J i en 
It isa st ! ited glass rod, or point- 
t ion ' ) © to Keep it in 
‘ t i i) ich time used, Glass 
yrusthe ipl " ] 
It vy pharmacist, with due 
are ded hat absol cohol and metallic sodium 
re at h I hol mu © very nearly or quite ab 
| ‘vil er O-795 If the aleohol con 
in iv form sodium hydrat« 
) le | The mixture soon turns 
i I Heck to its ac hoon the tis 
i l ‘ Ol ) tile, Lhe Water therein 
‘i i conot It not very Inborrous 
K ) hol ft ‘ linarv, by distillation 
rm i ith ) i story for this ocea 
Ion “xT I il ively cheap now, about one-sixth 
he i Uh 1 Dr. Richardson’s 
lires tis, I i in 
lake ne-half thu unce of absolute alcohol in a two 
yunce test-tubs s i water bath at 50 F Add, gradu 
ily, sma i : i metallic dium until hydrogen 
ras Ceases i r rn Pheu ra e temperature to 100° F 
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or again ceases to 
occurs Cool to 50 
one-half fluid ounce 


caustic to apply, 


ind a litthe more sodium until the 
rise, stopping to add if crystallization 
F.. (The preparation thickens.) Add 
of absolute alcohol (for the strongest 
more, as needed for the use desired) Two parts of absolute 
ileohol will require one part of pure sodium to make the 
absolute sodium alcohol New Preparations 
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ARTIFICIAL COLORING 
f L 


Tue firm of P. Monnet 
have issued a report descriptive ot the 
Their searlct an | hortensta are derivatives of 
fluoresceine, in which bromine and hyponitric acid are joint 
ly substituted Phe searlet is chiefly used in wool dyeing, 
vhile hortensia is applicable not merely to ind silk, 
tut cotton Ihe “e colors ire evidet thy closely con 
nected with the ‘‘saffrosin” of Bindschedler & Busch, de 
bed in last Pyrosine I is pure 1 xi fluoresceine 
Pyrosine Ri “mixture of bi and tetraiodfluore 
Both described as dyeing ponceau shade, 
tetraiodfluore gives a tending 
the violet will remember that the 
eosine, soluble in ter,” of Bindschedler & Busch, 
oda salt of this same tetraiodfluore 
R Jengale, phloxine, and cyanosine 
rose ¢ red dyes, brome and iod 
first mentioned was discovered 
Since the beginning of 1877, Monnet 
alt of benzy!] fluoresceine under the 
It is soluble in water, and gives a fine yellow 

It was discovered by Reverdin, chem 
firm, and produced by the action of 
and sulphuric acids upon a mixture of chlorben 
Cotton is prepared to receive the sor 
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cine colors by being mordanted in an alum beck previously 
neutralized by the careful addition of soda, and then in 
emulsive oil, as used for Turkey reds. Acetate of alumina 
rives, however, the best results. —Chemical Review. 
DYES FOR WOOL TO STAND MILLING 
Dark Gray.—Boil for 90 minutes in a water containing— 
Extract of sumac 2 per cent. 
‘ «I ve i .* 7 
( peras 2 
For lighter shades reduc re in proportior 
Si/rer Gra soil for an hour in a water wilh— 
Extract of sum 2 per 
Logwood 1 
Soluble iodine 
Copperas 
Olive. —Boil for an hour with— 
Fustic — 00 p 
Bluestone. e .o 
(rgol : : 3 
Sanders 
oppera 
Sright Olive. —Boil for an hour with | 
SPC eee cont 
sluestone 
\l 2 
Coppel , e° 
Extract of indigo, acid, as may be require: 
} 
NEW BLUE ON FLANNEL. 
Red prussiate ......-... , aos Sper 
Sulphuric acid. wine 8 

Enter at a hand heat and raise gridually to a boil, which 
is kept up for half an hour, and cocl. Take out and add to 
he beck a strained solution of about , per ecnt, f the 
new wid magenta,” and the same weight of sait of tin, 
ind dye for another half hour. 

It is well before adding the magenta to take out a part of 
he flot, and make up with cold wate If several succes- 
ive lots are to be dyed in the same bath the proportion of 
ulphuric acid and of magenta may be lessened after the 
tirst lot 

SOLID SHADES FOR WOOL. 

Ash Gray.—Boil for 90 minutes with 4 per cent. of gall 
nuts, 2 of sumac, 4 of logwood, 3 of copperas, diminishing 
the proportion of the ware for light shades. 

VW. de Gra Boil for the same length of time with 3 per 
cent. of ilnuts, 1 logwood, 4 orchil, soluble iodine 
violet, and 1 copperas 

Ol Boil as above with 50 per cent. of fustic or 15 ex 
ract of fustic, 5 logwood, 4 bluestone, 4 argol, 3 orchil, and 


l « opperas 


Jet Black Boil for 90 minutes with 2'¢ per cent. of 
chrome and 2 of sulphuric acid. Lift, spread out, and let 
ie till quite cold, and dye in a second water with 40 per 
ent. of logwood, 8 fustic, and 1!; bluestone. After boil- 
ing for an hour, wash and dry. 

Blue B i Pre pare as ibove with 21'¢ per cent of | 
chrome and 2 per cent. sulphuric acid. Then boil for the 
ame length of time in a second water with 40 per cent. of 
logwood and 1 per cent, bluestone, Wash and dry. 

ight Blue.—Prepare as above with 3 per cent. of bi- 
chrome, 2 per cent. sulphuric acid, and 2 per cent. alum. 
Dve in a second water with 25 per cent. logwood, and the 
solution of 44 soluble aniline violet. Wash and dry. 


Redd sh Brow y 
bichrome and 2 per 
flot, and enter in a cold 
peachwood, 5 ps r cent. 
Raise to a boil, 
Prateque 


Boil for 90 minutes with 3 
cent. sulphuric acid. Let 

water made up of 30 per cent. of 
of fustic, and \y of alizarine orchil. 
and keep it up for half an hour. — Teinturier 
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BLASTING GELATINE 


\ NEw and powerful explosive 


, discovered by Nobel, 
pronounced by the 


Austrian military authorities to be 


and 
highly 


suitable for military purposes, promises to be very useful in 
the arts of peace. This substance, called ‘‘ Blasting Gelatine,” 
is formed by dissolving collodion of cotton in nitro-glyce 


in the of 
per cent, of the latter 


nous, elastic, 


rine proportion of 10 per cent, the former to 90 
The result of the solution is a gelati- 
transparent, pale-yellow substanc:, having 
a density of }, and a consistency of stiff jelly. 
The new explosive ‘s in itself much less easily 


blows than ordinary dynamite, but it may 


affected by 
be rendered far 
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more insensible to mechanical impulse by an admixture of g 
small proportion (from 4 to 10 per cent.) of ¢ amphor Experi- 
ments have been carried cut, the result of which is to Prove 
that the new explosive possesses, weight for weight, 25 per 
cent., and bulk for bulk, 40 per cent. more explosive power 
than ordinary dynamite. With moist gun-cotton, gelatine 
compares nearly as favorably. The temperature at which it 
explodes is about 204° C., when heated gently, and 240° C 
when heated suddenly. The addition of camphor, however, 
seems to raise this point to 300° to 330° C 

Water has little or no effect upon this substance; it may 
be burned in considerable quantities without any fear of ex 
plosion, and it is as stable and durable as either dynamite or 
gun-cotton. The cost of production of the new article is 
half as much again as dynamite, and about the same as that 
of compre ssed gun-cotton, 


THE ORIGIN OF TEMPORARY AND VARIABLE 
STARS. 
[From the Christ Church (New Zealand) Press 





Turk following paper was read by Professor Bickerton, at 
the meeting of the Canterbury Philosophical Institute, New 
Zealand, on Thursday, July 4th: 

The sudden appearance of stars in various regions of the 
sky have been recorded from very early dates: Some of 
these stars have had an intensity of light greater than any of 
the fixed stars, and in some cases have remained visible for 
a year or more, the intensity of light all the while gradually 


diminishing 

Two considerable stars of this kind have appeared within 
the last twelve years, and in both cases they have been 
amined with the spectroscope, Unfortunately the results 
as could be desired. 


ex 


bave not been so satisfac tory The sp C- 
trum of the star of 1866 appears to have been continuous, 
with bright lines. The lines diminished in number and in 
tensity until they finally disappeared, leaving only a feeble 
continuous spectrum, The light of the star of 1877 at first 
appeared yellowish, and when five or six days aft« rwards it 


was examined with the 
seen. The number of lines gradually lessened until only 
one was left, and that the same line as seen in some nebula 

A few considerations will show the stupendous nature of 
these phenomena. Temporary stars have all appeared to be 
fixed in the heavens, this fact showing them to be at true 
stellar distances, and consequently, like the fixed stars, their 
luminosity comparable toour sun, The sun may be 

ichly classed as a star of the second magnitude; its inten- 
sity is approximately 1-400th that of Sirius, which is a very 
short distance from us relatively to the size of our universe, 
therefore it not improbable that these temporary stars 
should be on an average at least as far away - he is, 

We may therefore safely assume that most the tempo- 
rary stars whose appearance has been shor have had an 
ty of light as great as the sun, and probably in some 
cases many times greater, and the amount of heat radiated 
from each square yard of our sun’s surface is estimated 
to be equal to the combustion of ten cubic yards of 
coal in every hour, whilst the sun’s disk has four times the 
area inclosed by the orbit of the moon. The star of 1866 
when first seen was of the second magnitude, and its spec- 
trum shows that it consisted of a nucleus of compressed gas, 
or of liquid or of solid matter, This was surrounded by an 
atmosphere of heated gas, having a greater monochromatic 
light than the nucleus, or it might have been simply a small 
permanent star in the same line of vision as the gaseous tem 
porary star. I cannot say if this suggestion agrees with the 
present condition of the star. This star diminished from a 
star of the second magnitude to the tenth in about a fort 
iight. The spectroscope showed the star of 1877 to be 
nited gas only, and from the number of the lines diminishing 
the temperature and pressure probably did so likewise. The 
intensity diminished in four months from the third magni- 
tude to the ninth. 

Many hypotheses have been formed to account for the na- 
ture of these stars, of which the following appears to be the 
most noteworthy: 


spectroscope, a line spectrum was 
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1. Zollner imagines a sun in which spots have covered the 
whole surface, the temporary stars being produced by the 
breaking up of such a surface. 

9 


2. Vogel assumes a volcanic bursting out on a dead sun. 
In both of these hypotheses a decomposition and combus- 
tion of hydrogen and other elements is also assumed to ac- 
count for the great intensity. 
3. Meyer and Klein suppose that a similar dark body is 
suddenly raised to incandescence by the projection of a 
planet or other body upon its surface. 


1. Proctor supposes that the atmosphere of a dead sun is 
suddenly brought to a high degree of luminosity by the 
passage of a meteoric train through it. 


In examining these hypotheses, we find that there is one 
thing in common, namely, the assumption of the existence 
of large dark bodies in space. The first two of them also 
pcan on the existence of internal commotion, attended 
with combustion. The last two depend upon the energy 
develope d by gravitation. 

A little consideration will be suflicient to show tLat on 
grounds of intensity alone, Zéllner’s and Vogel’s, in fact, any 
hy pothesis not dep ndent upon gravitation, is improbal le. 
Is it conceivable that a dark body should suddenly change 
its surface by volcanic or other internal action in such a 
manner as to heat gases to a pitch of luminosity as high as 
our sun’s, Nps Ci ally when it is considered that if a gas and 
solid b the same temperature, the solid is much the more 
juminous of the two; nor would combustion or decomposi- 
tion help it; ge nerally the latter would take place, but would 
tend to diminish rather than increase the intensity. How 
inadequate combustion would be is shown by the fact that a 
pound weight would develop about forty million units of 
heat in falling upon the sun, and the combustion of a pound 
of mixed oxygen and hydrogen would only develop about 
4,000 units. And again, in either case the chief luminosity 
must be from the fused material ; a continuous spectrum w ould 
then result, which in the last star at least is altogether con- 
trary to observation, The precipitation of a body upon the 
surface of a dead sun is much more probable; so likewise is 
the meteoric theory; but in the former case if sufficient heat 
could be developed a fused mass would almost certainly 
result, and in the latter case nothing short of a marvelous 
combination would prevent its resulting. The latter hypo- 
thesis Proctor bases on the bright momentary light once ob- 
served on the face of the sun; he assumes that the gaseous 
photosphere was temporarily ‘raised to a high luminosity by 
meteors. I think this of itself is very improbable. I cannot 
conceive how it is possible that if the atmosphere were raised 
to incandescence it could cool again in so short a time as 
two minutes. I think it far more probable that that most 
wonderful phenomenon (affecting as it did the entire earth) 
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was due to the collision of two bodies revolving in aup- 
proximate ly opposite directions around the sun, Such a pair 
of bodies would have their temperature raised to about one 
hundred million degrees Centigrade I need not say that 
such a temperature would quickly volatilize such small bodies 
and produce an intense light; the phenomenon is in this way 
explained without any assumption other than known laws. 
lhe basis of the meteoric hypothesis is thus shown to be in 
the highest degree improbable, and even if it were admitted 
t would require an inconceivable number of masses to raise 
the atmosphere of a dark body to such a temperature as 
to produce «a luminosity as great as our sun’s and 
of some months’ duration. Still more inconceivable does 
ppear that the body upon which they impinge should 
ynly have its atmosphere raised to such a luminosity, while 
the body itself remained non luminous. Altogether the 
theory of Meyer and Klein appears the only possible one, but 
it is only when both bodies are of such stupendous dimen 
sions as to produce complete volatilization that the hypo- 
thesis agrees W ith spectroscopic observation; and such a case 
es not appear to be contemplated by the authors or they 


iid searcely have suggested a planet. Nor could com- 
te dissipation take place by the entire coalescence of two 
wdies, however large, unless they had a higher initial 


velocity than observations of the proper motion of stars ren 
der probable No one of these hypotheses, therefore, ap- 
pears to be a satisfactory explanation of the phenomenon. 
An hypothesis that agrees better with observation would 
» one of partial impact. If two immense bodies moving in 
space come well within the influence of each other's gravi- 
tation, they would be attracted out of their path with a con- 
stantly increasing velocity. Three possibilities present 
themselves—the first, the most general one, of passing each 
other and ultimately attaining their original velocity in 
space; the second would be that of imperfect impact; and, 
third, as an extreme case, we should have complete impact 
when the center of each mass would have, except for the 
collision, occupied the same point at the same time. It is 
reasonable to assume that in impact the case of partial col- 
lision would be more probable than complete impact. And 
it is this imperfect impact that is the basis of the present 
hypothesis. In this case a piece will be struck off each col- 
liding body; these two pieces would to a greater or less de- 
cree coalesce, developing at the same time a high degree of 
heat, while the remainder of the two bodies would pass on 
and ultimately attain approximately the same velocity in 
space. This case appears competent to explain the occur- 
rence of temporary, double, and variable stars, nebule of 
various kinds (the kind depending on the nature of the 
impac t), comets, and finally stars or suns accompanied by 
bodies of smaller size. The third case, that of complete coal- 
escence, is probable only in the collision of very large bodies, 
ind offers an explanation of the existence of large spherical 
nebule with a general condensation towards the center. (We 
will consider the hypotheses somewhat in detail.) In order 
to render the conception of the hypothesis as simple as pos- 
ible, I shall all through keep as far as I can to a direct con- 
ception of energy, as in this way most questions may be 
reduced to ordinary arithmetical series. Thus, if the two 
pproaching bodies be equal to each other {at the same dis- 


tance), the attracting force acting on each unit of mass will 
be proportional to the total mass of either; now in a force 
\cting through space, the work equals the foree multiplicd 
by the space through which it acts, and the work is equal to 
the heat. 
The sun, by attracting a body from infinite space, would 
ive it a velocity of 378 miles a second, or each unit of mass 
would develop about forty million units of heat. If we sup- 
pos wo we tong each half the size of the sun, to come 
er by mutual attraction alone, then each unit of mass 
would develop about twenty million units of heat. If, on 
the other hand, two bodies twice the mass of the sun come 
gether, each unit of mass would have four times the force 
\cting upon it through equal spaces, and each unit of mass 
would consequently develop four times as much heat. If 
the impact of such bodies were imperfect, as we have seen 
the general case would be, a piece of each would be cut off, 
ind these two pieces would coalesce. Suppose a quarter of 
each be struck off, a body of the mass of the sun would 
be produced, but it would have four times the tem- 
perature the sun would bave, assuming the sun to have been 
formed by direct impact and complete cvalescence. Each 
unit of mass in this case would have approximately cighty 
million units of heat; and the temperature will depend upon 
the specific heat of the material, and may be much higher 
than this. 

I will now show, in the case of partial collision, how small 
relatively the work of cutting off the piece is compared to 
the energy available. It appears to me that in all cases the 
energy needed for shearing force has its superior limit in the 
latent heat of fusion. This, in the case of ice, is about one- 
fiftieth that of combustion, and combustion is about one- 
twenty thousandth part that of percussion, in the case we 
have been considering. The work of shearing would conse- 
quently not be greater than one-millionth that of the energy 
of velocity, and so it appears it may safely be disregarded. 
Thus in the case of such a partial collision it may certainly 
be accepted that those parts not in the line of motion of the 
other body will not coalesce with the other body, but will 
pass on in space. In the piece struck off we shall have par- 

ial destruction of motion in space, with development of 
he ‘at; many pieces will fly off, and a rotary motion of the 
whole will ensue. ‘There will be a slight pause from inertia, 
then the powerful outward pressure due to the expansion by 
heat will overcome all resistance, and will expand the whole 
into gas, much of it certainly passing beyond the limits of 
effective attraction, and away into distant space. Let us 
pause for an instant to examine a little more fully what has 
happened. Two pieces of different bodies, each with a ve- 
locity of about 500 miles second, have coalesced, but 
though the motion of translation is destroyed the larger 
part of each side of the mass is made up chiefly of one of the 
two different bodies; as these are moving in opposite direc- 
tions, there is consequently a couple acting on the mass, and 
this couple spins the masson its center. Cons equently many 
pieces fly off, and are followed by the mass of gas, being im- 
pelled outward by the energy of heat and centrifugal force. 
Wh ile on the other hand we have inertia and gravity tend- 
ing to keep the mass together. The centriful force acts only 
In one plane, while the repellent force of heat acts in every 
plane; a bun-shaped mass must result, with a number of dis- 

net pieces, which at first at least are in advance of the 
ceneral mass. Follow it on in time and we get the ring 
cbula, with or without a luminous center; in the latter case, 
with a dark circle dividing those parts whose velocity has 
carried them beyond the powers of the attractive force, from 
those parts held prisoner by it These parts as they gradu- | 
ly radiate heat into space, are once more slowly attracted 
to the center by gravitation. If the piece struck off from! 





SCIENTIFIC AMERICAN 


' 

each body were very small then complete dissipation of the 
whole would result. Clearly such collisions as I have de- 
scribed would be competent to produce every variety of tem- 
porary stars that has appeared. Applying the spectroscope 
to such a star, we get at first a continuous spectrum; then 
black lines, quickly followed by bright lines and spectrum; 
then bright lines alone. Again, if the colliding bodies were 
of very different size, or if the heat were not great enough to 
entirely volatilize the star, we should have lines and spec: 

trum. Lastly, as heat and pressure diminish by the dissi- 
pation of the body into space, we get fewer and fewer lines, 
until only those substances in greatest quantity, or of great 

est power in giving lines at lowest temperature and pressure, 
remain luminous, and we have a nebula left; or in the case 
of total dissipation of the gaseous mass all evidence of its 
existence will disappear. It will be seen how exactly the 
ubove hypothesis agrees with the spectroscopic observation 
of temporary stars, and I have shown as fully as perhaps it 
is wise to do in this paper, that the hypothesis of partial im- 
pact is competent to account for every variety of these 
bodies, and also for their intensity and short duration. We 


‘must now return to the parent bodies which we left travel 


ing on in space. A cylindrical or curved slice has been cut 
out of each; sometimes that is the chief thing that will hap- 
pen. But on the other hand we may have the molten inte- 
rior of the body exposed to view. If there were atmospheres 
on the two colliding bodies, a very great heating of the 
surface of the section would result, and when both causes 
are acting in unison a stupendous lake of fire must be 
formed. Let such a body rotate on its axis alternately, the 
light and dark sides are shown, and we get a variable star. 
May not Mira in this way be attempting to tell us her auto- 
biography—how she is a dark body with a molten lake of 
tire, 30 degrees of arc, a lake as big as our sun, and how she 
rotates about an axis in a little less than a year? If it be so, 
she tells us of a dark body almost as large as_ Sirius, or how 
would 30 degrees of are produce a star of the first magnitude? 
Algol appears to tell us that it is a dark and gloomy parent 
with a brilliant son who periodically passes partly behind 
his dusky parent’s body, and in this way suffers partial 
eclipse. 

But the autobiographies of these bodies must not detain 
us; we must discuss the existence of such gigantic feebly- 
luminous or non-luminous bodies as our hypothesis demands. 
The existence of variable stars seems sufficient to prove there 
are such bodies, and, as I have shown, all the hypotheses 
offered in explanation of temporary stars assume their exist- 
ence. The high temperature and small relative light of 
celestial radiation points to the same conclusion, or to non- 
luminous gas. It might be asked, if there are dark bodies 
why not stellar eclipse? I do not know if such have been 
observed; it would be wonderful if any had been, for they 
must be very rare, probably as rare as temporary stars; for, 
although we have all the depths of space in which eclipses 
are possible, on the other hand, with temporary stars we 
have attraction bringing very distant bodies together. Fur 
ther, the points of light of the fixed stars form but a small 
area in space, and, lastly, if eclipses occurred they would 
probably not be recorded, as small black patches of cloud so 
often obscure a portion of the sky that such an occurrence 
would searcely attract attention. But why should there not 
be large dark bodies? Laplace’s theory of a universal 
nebula may be assumed to be against it; but did Laplace 
assume that it was contemporancous? if not then even that 
theory does not interfere. All our conceptions seem to 
agree more with a rhythmic cycle than with any definite 
beginning or end. If we assume this hypothesis, then the 
period of dissipation of energy seems indefinitely projected 
into futurity; for all radiation falling on the matter in space, 
must prevent its temperature from falling so low as without 
this radiation, and when at a subsequent date a collision 
occurs, this heat must exalt the final temperature, nor does 
it appear that we need look forward to a gigantic dead sun 
as the final condition of this universe; for doubtless our 
universe has its own proper motion in space, which may 
bring us into collision with other universes. This shows 
gravitation to be as competent to multiply worlds as to 
absorb them one into another. But after all, our hypothesis 
only takes us a step further back in time, 2nd our imagina- 
tions a step further forward into the future, thus removing 
further than ever from our conceptions every trace of a 
beginning or promise of an end. 





THE LIGHT FROM VENUS AND MERCURY. 


A curious discovery has just been made by Mr. James 
Nasmyth, the learned English astronomer, concerning the 
light of Venus and Mercury. It remains to be seen whether 
| photography or spectrum analysis will some day give us 
the key to the enigma. The fact is that there is a great dif- 
ference between the degrees of brilliancy emitted by these 
two planets; and, that while Mercury being much nearer 
the sun should be more brilliant, just the contrary happens, 
for Venus shines with the greater luster. On the 26th 
and 27th of September these two stars were near enough to 
be embraced within the field of the lens at the same time, 
and Mr, Nasmyth was thus enabled to compare the bril 
liancy of Venus to polished silver, and that of Mercury to 
lead or zine, The reason of this difference, which is theo- 
retically exactly contrary to what we should expect, is at 
present unexplainable. 


THE CHINESE ALMANAC. 


Pror. HARRINGTON, who has evidently studied the Chi- 
nese official almanac, in its original tongue, gives in Silliman’s 
Journal some very interesting information in regard to the 
contents of this curious document, so highly import: unt to 
about one-third of the human race, This almanac is issued 
annually in December, being carefully prepared by an impe- 
rially-appointed board of astronomy; it is highly respected 
by the Chinese, and may be considered as the representative 
of the highest state of astronomical science reached by them. 
The book consists of two parts—the astronomical and the 
astrological—the latter taking up the greater portion. On 
examining the astrenomical part we discover that no men 
tion is made of eclipses, these being usually computed and 
published just before they occur, and the computations, as 
well known to foreigners, are very often as much as an hour 
in error. The times of sunrise and sunset are given for 48 
days in the Chinese year. The dates are from 3 to 15 days 
apart, and the intervals are shortest when the sun is chang 
ing his declination most rapidly. The times of rising and 
setting are arranged very symmetrically, and the same hours 
are repeated from year to year. As it is the hour of rising 

|and setting that is repeated, and as the Chinese month is the | 
| lunar one, the dates are changed each year. 
| whatever are given in the table of the rising and setting of 
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disregarding the equation of time. This custom has its ori 
gin in the use of sun-dials, and is natural when the use of 
timekeepers is not common, The times of the moon’s quarters 
and of the 24 Chinese seasons are also given, and as they are 
given to the minute, it is fair to assume that they are offered 
as correct.’ But corrections in the calculations of the moon's 
motions can scarcely be expected of «a board which cannot 
compute the time of sunrise xccurately. An examination of 
the Chinese publications fortwo years shows that the range 
of error is from 15 minutes fast to 26 minutes slow, or ato 
tal range of 41 minutes, while the percentage of correct pre- 
dictions is only 3. The Chinese year is divided into twenty- 
four seasons, about 15 days apart, and depending on the sun’s 
right ascension. Most of these, such as “little cold,” 
**great cold,” “ rain water,’ ‘excited insects ete., are 
not recognized by western science, but four of them—the 
equinoxes and solstices—are Common to astronomy univer- 
sal. According to the Chinese the sun is at the vernal equi- 
nox at Th. 48m. P.M. According to foreign calculations 
the Pekin time for the same is 7h. 26m. P.M., making the 
Chinese 17m. slow. Their summer solstice is 29m. slow, 
autumn equinox, 49m. slow; winter solstice, 35m. slow 

We come now to a part of the almange—the astrological— 
which the Celestials consult much oftener and consider much 
more important. Much of this is made intentionally obscure; 
the remainder, which makes up the body of the almanac, is 
intended as a practical guide in the common affairs of life. 
Prof. Harrington gives the following translation of this part 
for the first few days in the year: 

‘« The first day is favorable for sacrifice and for entering 
school; at noon it is allowable to bathe. It unfavorable 
for starting on a journey or changing residence 

‘The second day is favorable for sacrifice and bathing. 
Unfavorable for starting on a journey, removing or practic- 
ing acupuncture. 

‘Third day, no indication. Fourth day, may receive and 
make visits and cut out clothes; at7 A.M. may draw up 
contracts, barter, and make presents; may not go on a jour 
nev, nor break ground. Fifth day, may visit, bathe, shave, 
and cleanup. May not plant and sow And so it goes on 
for every day in the year. On the 17th one may te treated 
for illness, ete. ; on the 22d it is allowable to pull down old 
houses, but drains and walls must not be dug till the 27th. 
Arrests should be made on the 25th, and as this is the only fa 
vorable day in the month for social purposes, it is a very satis- 
factory arrangement for criminals. It isadvised to shave on 
the 5th, 28d, and 29th, and to bathe seven times in the month. 
The intervals between bath days are quite unequal, and the 
believers in the almanac must wait from the 5th to the 138th, 
and from the 14th to the 23d. There are four days out of 
the thirty on which one may cut out clothes, and the same 
number on which one may sweep and clean up. By such 
indications as these does the Chinaman guide most of the 
more important affairs of life. To the poorer classes the al 
manac is a subject of constant consultation, and they nei- 
ther marry nor bury, nor do anything else, only when itad 
vises. 








GULF WEED. 


Mary P. MERRIFIELD bas contributed to Nature an able 
and exhaustive article on the we of the ‘*‘Gulf weed’ 
growing in the ae - plant has attracted 
the attention and excited the interest of all voyagers across 
the Atlantic, from the time of Columbus to the present day 
and has a history attached to it that renders it one of the 
most interesting vegetable productions of the ocean, This 
sea weeed, which has been floating about in mid-ocean for 
long ages, was called by Columbus and his followers ‘* Sar 
gago "—a term which botanists have modified into Sargas 
sum, 28 a generic name, adding as a specitic name /acetferum, 
in allusion to the numerous berry-like air vesicles with 
which the plant is provided, and which serve to buoy it up 
in the water. The plant has also been called Fveus natans, 
on account of its being found floating on the sea, and not 
attached to the shore or rocks; while to sailors known 
as *‘ gulf weed,” and that part of the North Atlantic situated 
between 22 and 36 R latitude, where the plant most 
abounds, is called the Sargasso Sea. When the compan- 
ions of Columbus first ‘behe id the floating mass they be- 
came alarmed, as they thought it marked the limits of 
navigation; in fact, to the naked eye it scems substantial 
enough to walk upon. Patches of the weed are generally 
seen floating along the outer edge of the Gulf Stream. 
Sailors have observed that it always ‘tails ’ toasteady wind, 
so that it serves the mariner as a sort of anemometer, telling 
him whether the wind, as he finds it, has been blowing for 
some time, or whether it has just shifted and which way. 
Another peculiarity of the floating plant is that no other 
marine plant has ever been found growing on it or with 
it. A third peculiarity of the foaling gulf weed is that it 
yossesses neither root nor fruit; never in the Atlantic, or 
in other localities where it is met with, has it ever been found 
in fruit. The question _ arises, how is the floating weed 
propagated? Dr Harve y believes that the old frond, which 
is exceedingly brittle, becomes broken and that young shocts 


‘Sargasso Se: 


push out from the sides of the still living stem. The fact 
seems to be well established, however, from recent discove- 
ries that the plant en attracted to the land in the Sargasso 


Sea and Gulf Stream, bears fruit. The present geoguephianl 
distribution of the gulf weed is very curfous. The presence 
of the plant in the warmer parts of the three great oceans, 
where means of communication are now impossible owing to 
conformation of land and barriers of icy waters that would 
prove fatal to it, remains yet to be accounted for. This can 
only be done by referring to a time when Mexico was sub- 
merged and the isthmus not yet in existence, and there was 
thus communication between the tropical Atlantic and Pa- 
cific; when open passages also existed between the 
Indian Ocean and the warmer parts of the Atlantic, and be- 
tween the Indian and Pacific Oceans. The author concludes, 
then, from the facts adduced by geologists, that the migra- 
tion of the gulf weed from one ocean to the other must have 
taken place previous to the most recent glacial epoch, and 
this period, according to Mr. Croll, cannot date back less than 
240,C00 years. She thinks, therefore, there are fair grounds for 
the opinion that many of the tropical alge of the three great 
oceans are probably among the oldest of this class of plants 
(and alge are supposed to have been among the very first 
productions of vegetable life), and that the gulf weed may be 
a ‘‘survival,”’still existing in health and vigor, of the marine 
vegetation of a very ancient period—as remote, at least, 
the Miocene epoch, when the appearance and configuration 
of the country was, in all probability, different from what it 
is at the present day. 


In Europe steel and iron rails are now nearly the same 


the sun, the Chinese, in common with most ‘oriental nations, | price, 
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MURAL FOUNTAIN IN MAJOLICA. 
From the Design of C. Lacwer by Fr. Wupta, Graz. 


Grounp of structural parts light yellow, shade of old 
ivory, ornament light and dark green, violet and red. 
Niche ground of frieze, shell of acroterial termination light 
and dark blue, framing ornament of the same, ornament 
flanking shafts of columns and basin yellow, figure subject 
light and dark yellow, brown, and violet. Niche semicir- 
cular and let into the wall, the basin below projecting. The 
cock in form of a rosette in center of ornament on pedestal 


of column.— The Workshop. 





SUGGESTIONS IN DECORATIVE 


“LOCO” POISONS OF THE WEST 


Iw volume six of the ‘‘ Proceedings of the California Aca- 
demy of Sciences,” Dr. A. Kellogg gives a short account of 
certain vegetable poisons that have wrought great havoc 
with the herds of horses, cattle, and sheep in California and 
Colorado. Thousands of animals have been destroyed by 
plant poisoning. The noxious plants are leguminous—one 
of them, Astrayalus Menziesii, which bears the yoyular names 
of ‘‘rattle weed,” “ pompous pea,” “ pop pea,” etc. is pretty 

enerally distributed throuchout the State of California. 
t appears that horses and cattle do not like it at first, and 
will shun jt so long as the pasturage remains rood, but 
when other herbage is scarce, and hunzer impels them, they 
will eat it: and in course of time thev hecome excessively 
fond of this plant, which curiously enough produces a sort 
of intoxication. ‘‘ After eating it,” says the author, “ horses 
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become intoxicated, stagger, and are unsteady in all their 
movements; act strangely and stupidly, losing their good 
horse sense’ or common brute sagacity, in short, acting 
like fools, hence the Mexican name Loco.” The animals 
gradually get thinner and die, and death often supervenes 
suddenly. What most remarkable, Dr. Kellogg says, 
with this and the Colorado loco (Astragalus Lamberti) is the 
permanence of the impression, often lasting many months, 
or even for years, half demented, until at length they die, 
The allied plant—7ephrosia—or “ Devil’s shoe string” of 
the South, although it stupefies and intoxicates, yet the im- 
We are often told by the advocates 


Is 


pression soon wears off. 
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of temperance that man alone indulges in the debasing vice 
of drunkenness, but here appears to be a clear case against 
animals. Dr. Kellogg states that the brutes get to liking the 
plants more and more, being apparently as much infatuated 
as the drunkard for his bottle. 


RAISING DUCKS. 


AGATN must we call the attention of breeders to the profit 
in ducks. when properly cared for, and when there are fa- 
cilities at hand for breeding them properly. Many a farmer 
hos realized far more from breeding ducks than he would 
obtain from his chickens, for they are very hardy, and lay 
remarkably well during some parts of the season. As soon 
as thev commence to lay, the eggs should be carefully 
gathered and put away; as soon as a hen (not a duck) wants 
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Fesrvary 15, 1879, 


to sit, set her with ducks’ eggs, and let her hatch and care 
for the brood till they are able to take care of themselves. A 
| hen will care for a brood of ducklings far better, ordinarily 
than will an old duck. If the ducks think they have laid 
enough eggs, and show unmistakable signs of wanting to 
sit, put them into a convenient coop, put one of your most 
vigorous young drakes with them, and they will soon be 
willing to shell out eggs again, which should be set under 
hens as fast as convenient, so as to bring as many out at a 
time as possible, thereby lessening the cost of attending to 
them. A shallow tub, kept well filled with water, will af- 
ford plenty of bathing room for the ducklings until they are 
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= or three months old, and perhaps longer.—Pouwltry 
Vorid. 


ALFALFA. 


In Peru, the Alfalfa, or Chilian clover, is sown in beds, 
very level, from 25 to 40 yards square, with borders or em- 
bankments of a yard in width, to contain the water when ir- 
rigated, which is only a few days before cutting. The cut- 
ting is done with a coarse sickle, and very close to the 
ground, so that afterward, when the weeds have been 
pulled and the square raked clean, the soil appears quite 
bare. The grass grows very thickly and strong, three and 
often four feet high. It will not bear much water, an abup- 
dant irrigation or inundation rotting the tap-roots and 
causing the speedy death of the plants, 














